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Waste in Industry 


OW long is it going to take to get over 

to the public, to the manufacturer, 

the toiler, the dealer and the user the simple 
fact that waste means cost? 


The difficulty is in the fact that the user, 
the ultimate consumer, pays the increased 
cost in the long run, and usually he does 
not see and appreciate the waste. 


If he did see and appreciate it, he is 
unorganized and inarticulate and has no 
plan or method of preventing it. 


A chemist discovers a method of fixing 
dyes so that they will not fade, or a method 
of treating fabrics in the process of manu- 
facture so that they will be proof against 
attack by moths. 


Dealers in such articles would be ex- 
pected to welcome such means of adding to 
the lasting qualities of their wares. Instead 
they say, ““The more ribbons and feathers 
that fade, the more carpets and clothes 
that are eaten by moths, the more business 
we do.”’ 


The workman by restricting his output, 
the unions by dividing a job up between 
different trades and making the man who is 
trying to get a job done hire three men 
where one would do it all, are making their 


own rents and everything else cost more 
and increasing the overhead charge on 
everything that they make or do. 


The big men in industry and the foremost 
thinkers of organized labor appreciate this. 
Great industrialists are striving for im- 
proved products at minimum cost, and big 
labor leaders repudiate sabotage and ‘‘the 
conscientious withholding of efficiency.” 


A certain amount of work has to be done 
in order that everybody may live upon a 
given plane. The more efficiently that work 
is done, the less waste there is in time and 
material and effort in doing it, the more 
each can have with a given expenditure of 
time and a fair system of distribution. 


A condition that makes a “‘world shortage 
of wheat’ or any sort of crop failure a 
blessing is economically absurd. 


The movement started by Herbert 
Hoover and the study made by American 
Engineering Council are still inviting think- 
ing and effort along the lines of improved 
efficiency and the avoidance of waste. 


What is needed is for everybody to realize 
that, in the last analy- 
sis, it is out of his 
pocket book that the 
waste is paid in part. 
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Submerged Storage and Coal 
Handling Equipment 
atPhilo- , 














WO years’ coal supply at the present 
, (goons of two units is possible in the 
combined submerged and dry coal-storage 
space. Two grades of fuel are handled. 











HE first central station designed for 600-lb. steam 

pressure and also the first to place in service a 

single-cylinder reheating turbine of 35,000-kw. 
capacity, began operation at Philo, Ohio, Nov. 1, 1924.' 
The station, which has an ultimate capacity of six units, 
is owned by the Ohio Power Company, a subsidiary of 
the American Gas & Electric Company. 

The Baltimore & Ohio and the Pennsylvania Railroad 
systems provide transportation for fuel. Trucking may 
constitute an auxiliary means of coal supply, while for 
the future, facilities for barge unloading at the river 
and aérial tramways to adjacent mines are contemplated. 


CHEAPER FUEL GIVEN WET STORAGE 


Storage facilities are provided for two general grades 
of fuel. The submerged-storage basin, shown in the 
headpiece, is mainly for cheaper grades, as screenings, 
etc., which easily may catch fire due to spontaneous 
combustion. The dry-storage area, Figs. 1 and 2, is 
for better-grade and larger-sized coal, which can be 
stored safely on the ground in thicker layers without 
heating; this area also serves for drainage of fuel re- 
claimed from the submerged storage. Such coal may 
be mixed with better fuel for consumption. 

The various elements that go to make up the complete 
handling equipment have been designed to function 
with great flexibility. Among the outstanding features 
of this equipment are the systematically arranged facili- 
ties for unloading and distributing the different grades 
of coal into the storages; the reclaiming from the stor- 





*The operating results at Philo were described in the May 12, 
1925, issue, 


ages, as well as the mixing of the inferior and better 
grades so as to maintain a uniform quality in the 
bunkers. Speciai care has also been given to insuring 
safety and continuity in operation. 

Fuel is received over the spur tracks Nos. 1, 2, 3 
and 4, indicated at the right in Fig. 1. Track No. 1 
passes over the center of the 300,000-ton submerged 
storage as also shown in the headpiece, while track 
No. 2 is along the east bank of this basin. Tracks 
Nos. 3 and 4 are placed one on either side of the 100,000- 
ton dry-storage area, which they serve. The last three 
of these tracks also pass through the power station, 
facilitating the handling of plant equipment as well as 
temporary disposal of ashes. 


How Cars ARE WEIGHED AND DUMPED 


Entire trains of coal cars can be placed on track 
No. 1 and dumped directly through the track into the 
submerged-coal storage. Cars not equipped with dump- 
ing facilities may be placed on track No. 1 or No. 2 


and be unloaded by means of two grab buckets from the 
gantry crane. 

The gantry crane will span across the submerged 
storage, Fig. 1, and travel up or down the entire length 
of this basin, a distance of 1,200 ft. The two grab 
buckets (3 cu.yd. each) operated from this crane can 
therefore serve for distribution or reclaiming of coal 
anywhere over the entire storage basin as well as to 
discharge coal into hoppers located on the portable 
crusher rig herein described. 

The runway for the gantry crane consists of three 
rails. Two of these are placed on top of steel girders, 
which also support track No. 1, shown containing the 
locomotive and cars in the headpiece. The track rests 
on concrete caissons carried to rock, more than 80 ft. 
below. The third runway rail is on the shore back of 
track No. 2 and is resting on steel girders supported 
by concrete piles. 

The portable crusher rig will form a conveying link 
between the submerged and dry storages. It will travel 
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along with the gantry on separate rails between tracks 
No. 2 and No. 3. Like the gantry, it is moved along 
the track by means of continuous rope drive. The ropes 
used for this purpose serve as wind anchorage also. 
This rig is to be equipped with two crushers for 
precrushing the coal when reclaiming from the sub- 
merged storage. Two inclined-belt conveyors extending 
from this crusher rig convey the coal from the crushers 
over to the west side of the dry storage, as in Fig. 1, 

















Fig. 2—Dry storage to left and wet basin at 
right during construction 


within reach of the dry-storage crane. Here it may 
be left to drain and dry out. 


STEEL-PAN CONVEYORS TO CRUSHER HOUSE No. 1 


Track scales and track hoppers are installed at the 
right, or incoming, end of each of tracks 3 and 4. 
The grade of these tracks is arranged so that after 
weighing, each car may be started by gravity and 
spotted over the track hopper. After being emptied 
it can be rolled to its desired position by the same 
means. 

Coal delivered on tracks Nos. 3 and 4 and unloaded 
through the track hoppers is carried by four steel-pan 
conveyors to the top of crusher house No. 1. These 
conveyors are of a shallow-pan type. They serve as 
feeders under the large track hoppers and run up an 
incline for a length of about 90 ft. Continuing on a 
level for about 10 ft. more, they serve as picking tables 
for the removal of rock, tramp iron, etc., from the coal 
before it is passed into the crushers. 

Two crushers are installed in this house for pre- 
crushing to 4-in. lump or smaller. The fuel thus 
crushed passes on to belt conveyor No. 1, which runs 
over the entire length of the dry-coal storage, and over 
a tripper in the dry-storage crane into crusher house 
No. 2. The endless rubber belt 48 in. wide for this 
conveyor is made up of two 1,000-ft. sections weighing 
over 14 tons each. 

The dry-storage traveling crane’ shown in Fig. 3 
has been designed for a number of functions to facilitate 
flexible and quick distribution of the incoming coal to 
either the dry storage or bunkers. The most important 
duty of this crane, however, is rapid reclaiming of 
the fuel, as needed, from the dry storage. 

Fuel in transport on the conveyor belt No. 1 passing 





‘Similar to that described in detail in article “Coal Sorted, 
Stored and Transported by Belt-Conveyor System,” Oct. 16, 1923, 
issue, 
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through the crane is unloaded into a bin contained in 
the crane. It may be automatically reloaded on the 
leaving part of the belt and sent direct to the bunkers; 
otherwise, part or all may be unloaded into dry storage. 
Part of this coal may be sent to the bunkers alone or 
mixed with that reclaimed from dry storage by grab 
buckets on the crane and thus delivered. 

The crane tripper is formed by running the belt in 
S form over two idler pulleys, one a few feet above 
the other. As the coal on the belt comes rapidly over 
the top pulley, it is thrown into a chute, which guides 
it in the desired direction, either sidewise clear of the 
conveyor or directly forward down on the belt advancing 
beneath the lower pulley. Coal coming over the tripper 
in this case is either reloaded partly or all on the 
conveyor to be carried forward into crusher house 
No. 2, or dumped partly or entirely into storage below 
the conveyor. 


Cross-BELT ON CRANE DISTRIBUTES COAL 


A third way to dump the fuel is by shifting a flap 
gate to guide the coal over on a conveyor belt, which 
runs crosswise to the crane track and discharges into 
storage. This conveyor belt is reversible and extends 
about 30 ft. from either side of the crane, as in Fig. 1. 
A gravity screen is installed immediately in front of 
the top tripper pulley, and in general operation the 
coal passes over this screen. 

The slack or smaller sizes of coal which will drop 
through the screen are reloaded on the main belt and 

















Fig. 3—Crane over dry-storage area distributes, re- 
claims and mixes fuel for bunkers 


carried forward into the bunkers. The larger lumps 
pass over the screen on to the cross belt which dumps 
them into storage. 

The reclaiming of coal from the dry storage is done 
by means of the two grab buckets with which this 
crane is equipped. These are of 3 cu.yd. capacity and 
very fast in operation. Speed and smoothness of oper- 
ation is aided by running the trolleys, which carry the 
buckets, on inclined tracks which rise to the top of the 
crane, Fig. 3. Gravity stops the incoming trolleys at 
the top of the incline and helps pull down the outgoing 
trolleys. Also the elevation of the trolleys as they are 
pulled in adds to the speed of bucket-hoisting. 
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These buckets discharge into a common hopper from 
which the coal is loaded on the belt conveyor No. 1. 
Even loading on the belt is taken care of by a re- 
ciprocating feeder driven by an eccentric from the 
tripper pulley shaft. 

It is during these reclaiming operations that the pre- 
viously mentioned mixing of different coals is done so 
as to maintain a uniform grade of fuel in the bunkers. 
As coal may or may not be coming on belt No. 1 from 
the track hoppers, a certain number of bucketfuls are 
added either of the screened lump from the east side 
of the dry storage or of the cheaper coal from the west 
side previously transferred from the submerged storage. 


FINAL CRUSHING TO THREE-QUARTER-INCH CUBE 


All the fuel consumed at the plant, whatever its 
source, must pass through this crane over the dry stor- 
age. It is carried ahead by belt conveyor No. 1 into 
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Fig. 4—Flat belt is utilized throughout except 
edges are raised at incline 


crusher house No. 2. Two crushers of 300-ton total 
house capacity are available at this station for fine 
crushing the coal to three-quarter inch cube or smaller. 

The coal travels over an automatic weighing device 
located at the foot end of inclined belt conveyor No. II 
on its way from these crushers to the bunkers in the 
power house. This weigher registers the tonnage of 
coal carried on the belt over it in a given length of 
time. By recording the time consumed in filling the 
various bunkers, the tonnage of fuel dumped in each 
may be determined. 

Belt conveyors Nos. II, III and IV carry the coal 
from crusher house No. 2 into the power house. A 
reversible tripper travels back and forth along conveyor 
No. IV, distributing the fuel into the several bunkers. 

A sprinkling system has been installed for moistening 
the coal, if necessary, for the purpose of minimizing 
dust in handling. 


WHERE DIRECT- AND ALTERNATING-CURRENT 
Motors ARE APPLIED 


Although comparatively few men are needed to oper- 
ate this extensive coal-handling system, a number of 
motors of various sizes and characteristics as well as 
considerable power must naturally be employed. Alter- 
nating current is used for motors pulling belt and pan 
conveyors and crushers, which are running continu- 
ously. Direct current, however, has been chosen for 
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motors in intermittent service such as the operation of 
bucket hoists or the moving of cranes. 

A complete substation has therefore been erected to 
transform high-voltage alternating current, generated 
at the power station, to lower voltage and by means of 
motor-generator ‘sets to change alternating to direct 
current of a voltage suitable for the motors. 

The substation for the coal-handling system is be- 
tween crusher house No. 2 and the power plant under 
a tall steel tower which supports the long conveyor 
bridges above and rests on a substantial, reinforced- 
concrete building. A storage room is provided on the 
ground floor. The motor-generator sets with oil-switch 
and bus compartments are on the two floors above, while 
the transformers are on the roof of this building. 

The switchhouse from which the entire coal-handling 
system is controlled is on the top floor of this tower 
above the conveyors, to give the operator a clear view 
of the equipment. A push-button control elevator is 
provided for quick access from the ground to the vari- 
ous floors in this structure. The steel tower in addition 
to being a support for the bridges, serves as housing 
for conveyor drive machinery. 


PRESSING A BUTTON STARTS BELTS IN SEQUENCE 


The four crushers in crusher houses No. 1 and No. 2, 
the steel-pan conveyors and the four belt conveyors can 
be started only by pressing a button in the control 
tower and only in sequence as here mentioned. The 
automatic-electric controls switch in the motors one at 
the time. Piling up of coal from one belt to another is 
thus prevented and also the peak starting load is held 
below that which would obtain if the entire system were 
started at one time. The conveyors and crushers are 
shut down in opposite sequence. 

Cutout switches are placed at intervals along the 
system. These may, in case of interference or emer- 
gency, be operated by an attendant, with the effect that 
all conveyors leading up to the switch stop immediately, 
while the equipment ahead continues to operate. Re- 
starting can be done only from the central tower and 
only after the cause for stopping has been attended to 
and the emergency switch reset. 


ADVANTAGES OF A FLAT CONVEYOR BELT 


Flat belts are used throughout for level runs of con- 
veyors. For conveyors on an incline of 18 to 20 deg. 
the edges of the belts are slightly raised by means of 
concentrator idlers, see Fig. 4. Although a flat belt 
has theoretically less capacity than a troughed belt, 
experience has shown that for the crushed coal conveyed 
over this system, no loss in capacity due to flat belts 
has been noticed. 

The flat-belt installation possesses advantages both 
as to initial cost and upkeep, as only one pair of 
bearings is necessary for each support and these bear- 
ings can be readily reached for lubrication and main- 
tenance. Less wear takes place on the flat belt, as the 
power consumption and belt tension are reduced. One- 
piece hollow steel rollers made up of seamless tubing 
and operating on grease-lubricated, self-aligning ball 
bearings are used both for main carriers and return 
idlers. 

The entire equipment was designed and detailed in 
the New York offices of the American Gas & Electric 
Co., E. A. Johnsen, chief engineer and J. Lien, assistant 
engineer. 
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Putting Alternating-Current Generators 
Into Service 


By N. L. REA 


Making Inspection Before Starting—Testing Condition of Insulation—Drying Out the 
Windings—Phasing Out the Generator and Synchronizing—Cautions 
To Be Observed When Starting the Machine 


a machine all by himself. It is rather a nerve- 

trying experience for a new man, and perhaps a 
few hints may relieve the anxiety to some extent, the 
hints being based on others’ experiences and mistakes. 
For the sake of brevity we will assume that the machine 
is a horizontal shaft unit direct connected or belted to a 
prime mover and that it is reported ready to start. 
We will not consider the prime mover or vertical-shaft 
machine in this article. 

The first step for the new operator is to get ac- 
quainted, so to speak, with the outfit. In this case 
there is no necessity for checking the line-up of the 
machine, or let us assume this is the condition. Prob- 
ably the best way to get acquainted is to make a thor- 
ough inspection. 

1. Are all nuts and bolts tight and secured by their 
locking devices? If wrenches are lacking or the time 
is short, hold the fingers against the side of the nut or 
bolt head and rap it sharply (the bolt, not the finger) 
with a small hammer. The combination of sound and 
feel will tell many tales to experienced ears. 

2. Is the machine clean? Wipe off accumulated dirt 
and dust; blow out the windings if clean, dry, com- 
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"a ma operating man, sooner or later, has to start 
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Figs. 1 and 2—Making insulation test with voltmeter 


pressed air is available. Caution: Water sometimes 
condenses in the air pipes and may be blown into the 
windings. 

3. See that the bearings are supplied with the proper 
kind and amount of oil. Oil should be changed after 
a new machine has run a week or two. This is to get rid 
of any dirt collected in the bearings during erection. 





After this first change of oil the machine can go 
several months before changing the oil. The length 
of time will depend on the quality of the oil, the weight 
carried on the bearings, the shaft speed, the tempera- 
ture of the bearing, the amount of dust in the air. If 
construction work is in progress, special care is neces- 
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Fig. 83—Connections for drying out generator by 
short-circuit method 


sary as cement dust is very fine, easily carried by air 
currents and is also a good abrasive. 

If in doubt about the kind of oil, put the problem 
up to any of the reliable oil companies. They make 
careful studies of all sorts of conditions and will gladly 
recommend an oil suited for your condition. It is an 
excellent plan to make a schedule of dates for changing 
the oil on all the units in the station. The proper length 
of time should be determined for each type of machine; 
see that the schedule is religiously followed. 

4. Inspect the machine very carefully for tools, odd 
bolts, nails and the thousand and one things that get 
in machines. The list is almost endless. It runs all 
the way from a family of kittens through a general as- 
sortment of tools to lunch pails and empty bottles. Go 
over the machine very carefully, especially if it has 
stood for any length of time or construction work is 
going on near by. Look for tools, etc., between the 
poles, between the rotor’s spokes, under the end guards, 
over the stator coils, in the fans, ete. A good light is 
necessary and a small hand mirror will often help you 
look around a corner. Some careful men always finish 
an inspection of this sort by threading a piece of steel 
wire through the air gap. Then a man takes hold of 
this wire on either side of the stator, draws it taut, 
parallel to the shaft and then sweeps the wire around 
through the air gap until it has gone all the way around. 
This will show up any small trash that has been over- 
looked. 

Perhaps some will say this is altogether too fussy, 
but you can’t be too fussy, for a few minutes’ care may 
save weeks of loss of service and a big repair bill. 














CO =e oe St 

















June 23, 1925 


Make the inspection just before the machine is 
started. If for any reason the starting is delayed for 
any length of time, repeat the inspection, especially 
sweep the wire through the air gap. A nail or bit of 
steel may fly long distances, and the chance that some- 
body will carelessly, or even maliciously, put something 
in the machine is ever present. Long years of experi- 
ence has proved that this danger is ever present. 

5. All generators should be dried out when first 
started or when started after standing idle for a con- 
siderable period unless it is certain they have not 
accumulated dampness. The condition of the windings 
with respect to moisture can best be determined by 
measuring the resistance to ground of the insulation. 
The following methods give a ready means of measur- 
ing the resistance when a bridge or megger is not 
available: 

The apparatus necessary is a direct-current source of 
power and a direct-current voltmeter. Test each side 
of the direct-current circuit, with the voltmeter, for 
grounds, as in Fig. 1. If either side shows a complete 
or partial ground, connect this grounded side to the 
frame of the machine through a fuse of 10-ampere 
capacity or lower. Connect the other side of the direct- 
current circuit to a portable voltmeter and then read 
the voltage when the free side of the meter is connected 
to the other side of the circuit where it is attached to 
the frame. Call this reading V. Then connect to one 
terminal of the machine’s winding under test, as in 
Fig. 2, and call this reading V’. Then 

R’(V — V’) 
R= —a 
where R is the resistance of the insulation and R’ is 
the resistance of the voltmeter itself. The latter value 
is usually given inside of the instrument’s carry-case 
cover. 

One side of the test circuit must be free from 
grounds, and if one side is grounded this must be con- 
nected to the frame to insure measuring armature- 
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Fig. 4—Connections for phasing out generator 
with induction motor 


insulation resistance only. If the grounded side were 
connected to the armature winding, you would measure 
the resistance of the ground or grounds in multiple 
with the resistance of the insulation, and the external 
grounds are, of course, unknown. The small fuse is 
used in series with the grounded side for protection in 
case there should be accidental grounds elsewhere on 
the circuit during the time of test. 

It is impossible to give any hard and fast rules that 
will cover all classes and sizes of machines, and the 
results must be used with judgment and common sense. 
We consider the insulation resistance of a machine as 
indicating little more than the condition of the insula- 
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tion with regard to moisture. The rate of change of 
the resistance as the machine is being dried is, perhaps, 
the best indication as to when the drying has been 
carried far enough. The following approximate rules 
have been developed; it should be understood, however, 
that these formulas are to be used merely as a guide. 
For alternating-current generators the insulation re- 
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Fig. 5—Connections for phasing out generator 
with lamps ° 


sistance in megohms, cold, should not be less than, 
3 times normal voltage at terminals 
one vated capacity in kva. 
For direct-current generators the insulation resistance 


300,009 ) 


should be at least equal ( E 


7 BE) +.150,000 


where 


R= Insulation resistance in ohms; 

/ —= Rated normal voltage of machine; 
£ ; 

I = Rated normal current of machine. 


All alternating-current generators must be dried out 
unless it is certain that they have not accumulated 
dampness in the insulation and that the insulation re- 
sistance of the windings is equal to or greater than 
3 times normal voltage at terminals 

rated capacity in kva. 

The armature windings may be dried out in two 
ways: 

A. By passing direct current through the windings 
before the machine is started. 

B. By running the generator with the windings 
short-circuited through current transformers with the 
field adjusted to give the correct armature current. 

6. Drying out. Assume for the sake of argument 
that the insulation tests show the machine is too damp 
to stand full voltage, so drying is necessary. There 
are many, many ways of drying and local conditions 
and facilities determine which way is the best. 

Before starting the drying, measure the insulation 
resistance of the armature with a bridge or megger, 
or failing these, a direct-current voltmeter can be used, 
as previously described. The insulation resistance 
should be measured at intervals of not more than twelve 
hours. 

The insulation resistance usually drops quite rapidly 
as the windings heat up, owing to the change in specific 
resistance of the insulation. The resistance reaches a 
minimum value about the time the windings come to 
a constant temperature and then increases as the drying 
progresses. At first it increases quite rapidly, then 
more and more slowly until it reaches a constant value, 
usually toward the end of the third day. Machines 
that have been water-soaked will take a considerable 
longer heat run. The rate of increase of the insulation 





Megohms cold = 


resistance is the best indication of the condition of the 
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armature insulation, and it is better to continue the 
drying a day or so too long rather than take a chance. 

Caution: A rainy or foggy day following bright, 
clear weather may cause a big decrease in the insula- 
tion resistance. This should not cause alarm, for the 
resistance will jump quickly with clear weather. 

This cycle of change of insulation resistance is based 
on the performance of the armature windings alone. 
Any length of cable or switching equipment attached 
to the terminals at the time the insulation resistance 
is measured will vary the readings materially and may 
lead to incorrect conclusions. 


DRYING OUT THE GENERATOR 


The conventional method of drying is to short-circuit 
the machine cables with the generator at a standstill. 
The best place to make this short-circuit is just inside 
the oil switch connecting the generator to the busbars. 
By inside is meant on the generator side of the switch, 
as in Fig. 3. The current transformers should be in 
circuit and it is safer not to have the oil switch in 
circuit. There is always the chance that the switch 
might trip open or be opened accidentally and the sud- 
den application of voltage might prove disastrous. One 
of the best methods is to place a jumper across the dis- 
connecting switch studs on the oil-switch side of the 
disconnecting switch. This gives a ready means of 
opening the short-circuit to test the insulation re- 
sistance. 

Caution: Never open the disconnecting switch when 
the machine is running with field current on. It is 
safer and foolproof to have the machine at a standstill 
before opening the short-circuit. 

The amount of current used in the stator windings 
during the process will depend on the design of the 
generator. Old-line machines were designed with a 50 
per cent overload guarantee; present-day machines are 
usually maximum rated. The old-design machines 
would safely carry 25 to 50 per cent over their normal 
full-load current. Maximum-rated machines will not 
carry more than full-load current, and in some cases 
this current will cause dangerous heating in the coils 

The safest plan is to apply, say, about 50 per cent 
of full-load current and watch the heating carefully. 
The current can be increased slowly as the machine 
warms up. In no case should the windings be allowed 
to reach a temperature higher than 75 deg. C. This is 
an actual temperature of 75 deg. and not a rise above 
the ambient temperature. 


MEASURING THE TEMPERATURE 


If temperature coils are available in the winding, 
they should be used to show the temperature of the 
coils; if not, thermometers should be fastened with tape 
or putty in accessible positions so the bulbs will be 


against the coils. These must, of course, be arranged 
so they can be read while the machine is in operation. 
On inclosed machines it may be necessary to leave off 
some of the end shields during the drying run. 

Drying can be hastened considerably by raising the 
temperature of the surrounding air. This can be done 
by restricting the air circulation by baffles, tarpaulins, 
etc., or by heating the ingoing air with electric heaters, 
stoves or similar means, or a combination of these two 
methods may be used. 

Many machines, especially turbo-generators, are de- 
signed with large amperage per slot. It is dangerous 
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to dry this type of machine by any short-circuit meth- 
ods because of the heating of certain teeth at the ends 
of the armature core. This heating is usually confined 
to the first one or two sections of the punchings and is 
most pronounced between phase belts. Temperature- 
indicator coils which are located to indicate the tem- 
peratures in the coils themselves under load, will not 
show these temperatures. The heating under short-cir- 
cuit is much greater than when running under load. 
It is possible to burn the wedges and the coils from 
the heat in the punchings without any indication from 
the temperature detectors. 

This heating is a function of the frequency—that is, 
the revolutions per minute—and is greatly reduced with 
the speed of the rotor. It is desirable, therefore, that 
drying out runs on these types of machines be made at 
between one-third and one-half full speed. 

Caution: One-half speed should not be exceeded un- 
der any circumstances. 

The heating of certain teeth of the armature core 
is a magnetic effect, and the heating occurs in the lami- 
nations themselves and not in the coils. This occurs 
only in machines having very high amperes per slot 
and is most pronounced between the phase belts of the 
windings. This effect was first discovered on some of 
the bipolar turbine armatures that were dried at full 
speed, full-load current on short-circuit. The tempera- 
ture indicator did not give any indication of abnormal! 
conditions, and the hot spots were discovered by the 
destruction of the wedges holding the coils in the slots 
and the insulation of the coils themselves being badly 
burned by hot iron. 


STARTING UP THE MACHINE 


7. Starting. Bring the generator slowly up to speed 
and inspect the bearings to be sure they are receiving 
a proper supply of oil. If the bearings have forced 
feed, the oil supply should, of course, be turned on be- 
fore the machine is started. Some machines are pro- 
vided with pressure pumps arranged to force oil under 
the shaft and thus reduce the power required for start- 
ing. Of course, special oiling devices may necessitate 
special handling when starting and running. 

Self-oiling bearings should be inspected immediately 
on starting. The rings must be turning and carrying 
oil to the top of the shaft. Watch the bearings care- 
fully and inspect frequently when starting a new ma- 
chine. A tight, improperly fitted bearing will heat very 
quickly and should be located and fixed before the 
babbitt or shaft is damaged. 

Listen carefully as the machine comes to speed, as 
loose parts or foreign material may have been over- 
looked in the final inspection. 

If drying is necessary, the drying should, of course, 
be completed before the machine is brought up to 
voltage. 

Apply the field current, starting with as low a cur- 
rent as possible and increasing the field slowly; make 
frequent inspections of the machine as the voltage 
builds up. Use your ears and nose as well as your eyes. 
Often you can smell or hear a fault in the armature 
windings long before it is visible. 

‘If there is a failure or anything ,out of the ordinary, 
remove the field current instantly and locate the cause 
of the trouble. A few seconds delay may develop 4 
small fault into damaged coils and core or may start 
a fire that will damage all the coils beyond repair. 
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After the machine is brought to normal voltage, it is 
ready to be put under load. 

If the machine has been operated previously, it is, of 
course, a simple matter to adjust the voltage to that 
of the busbars, synchronize and adjust the load by 
means of the governor of the prime mover. 


CHECKING PHASE ROTATION 


If the machine is a new outfit, arrangements must 
be made to check the phase rotation to make sure that 
it is the same as the system. The synchronizing device 
must also be checked. Throwing a machine on the 
system with the wrong phase rotation or out of step, 
may cause a shutdown or serious damage to the equip- 
ment. 

There are many devices and schemes for checking 
phase rotation, and there isn’t much choice between 
them. Some check must be made on a new machine 
as synchronizers are usually single-phase. It is pos- 
sible, therefore, to get the synchronizer leads crossed 
and have proper indications on the instrument when the 
phase rotations are in opposite directions. 

If some form of indicator is not available, any small 
polyphase induction motor can be used. Connect this 
to the leads on the busbar side of the generator switch 
and note the direction of rotation, Fig. 4. Then open 
the disconnect switches between the busbars and oil 
switch, bring the generator up to voltage and close the 
oil switch. If the motor runs in the same direction, the 
phase rotations are alike. If the phase rotations are 
not alike, two leads from the generator should be trans- 
posed and the check repeated. 


PHASING OUT WITH TRANSFORMERS AND LAMPS 


In case a small motor is not available, the phase rota- 
tion and the synchronizer can be checked at the same 
time by using the connections indicated in Fig. 5. Use 
three standard potential transformers and a lamp across 
the secondary. Carbon lamps are much better than the 
high-efficiency lamps. The filaments run so hot that 
the high-efficiency lamps do not cool off enough to show 
dark. The lamps, Fig. 5, will brighten and fade out 
together if the phase rotations are alike and the ma- 
chine is in step when the lamps are dark. Check the 
synchronizer, and if its indication agrees with the 
lamps, remove the transformer and synchronize in the 
usual way. 

When the machines are running together, the division 
of load should be made by adjusting the speeds of the 
prime movers. Many operators have the idea that the 
field can be used to adjust the division of load. Chang- 
ing the excitation simply changes the power factor and 
causes a transfer of magnetism. This, of course, shows 
up on the ammeter, but does not affect the wattmeter 
readings. 

Watch the wattmeter when making load adjustment 
and adjust the fields to keep the ammeter readings as 
low as possible. You will find that either weakening 
or strengthening the field from this setting will increase 
the current without making any material change in the 
output as shown by the wattmeters. 

The heating is, of course, a function of the current, 
so it is good policy to keep the current as low as pos- 
sible. However, frequent adjustments are not neces- 
sary. Set the rheostats when the machine is first put 
on the bus, and the voltage regulator will take care of 
all ordinary operating changes. 
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Trick Tank Head Fails To 
Obtain Approval 


U-62 of the code for unfired pressure vessels 
(A.S.M.E.) specifies that in the case of vertical cylin- 
drical vessels subject to corrosion, the bottom head, 
if dished, must have the pressure on the concave side 
to insure complete drainage. 

The middle figure in the accompanying group of 
sketches shows the approved construction. While the 
reason for this rule is clear enough, it is evident that 
the approved type of construction will be more costly to 
rivet than that shown at the left. To get around this 
difficulty and at the same time to meet, if possible, the 
requirements of the code, the inquirer in case 487 re- 











W9D.9 99000 


Easy to rivet, but 
invites corrosion at A-A 





shill leaves corrosion 


packets A-A 


Three heads compared. Heads at right and left 


not approved 


cently ruled upon by the Boiler Code Committee, asked 
whether it were permissible to “use what is known in 
the trade as ‘double dished b«ads,’ namely, a dished 
head with a reversed flange so that both the dish and 
the flanges are directed outwardly or toward the end 
of the vessel.” The right-hand sketch shows a head 
meeting these specifications. The committee replied: 
“Where the vessels are located permanently in a vertical 
position, it is the opinion of the committee that the 
use of the form of construction described does not 
provide or allow complete drainage and therefore does 
not comply with paragraph U-62 of the code for unfired 
pressure vessels.” 





Ammonia should be discharged from the shipping 
cylinder into the low-pressure side of the refrigerating 
system preferably at a point where the refrigerating 
effect of the liquid ammonia may be utilized after the 
ammonia is charged. During the charging operation 
the valves of the refrigerating system should be set 
in such a manner that it will be impossible for the 
ammonia in the refrigerating system to enter the cylin- 
der. This latter point is of the utmost importance, for 
if ammonia were withdrawn from the system the cylin- 
der might readily become over-filled. An _ over-filled 
cylinder, subjected to a rising temperature sufficiently 
high, will burst, with consequent danger to life and 
property. To make certain that a cylinder has actually 
been emptied or partly emptied, each cylinder should 
be weighed after the charging operation is completed. 





Oil that continually leaks on concrete foundations or 
grouting should not be merely wiped at regular inter- 
vals. Since oil has a pronounced tendency to disin- 
tegrate concrete, any leaks should be eliminated in the 
beginning, so that the absorption of oil by the concrete 
will be avoided. 
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Practical Points in Testing 
Steam Turbines 


By A. A. BROOKS 


Kerr Turbine Works, The Elliott Company, Wellsville, N. Y. 


ESTS for the information of the manufacturer 
are carried out with as great an accuracy as the 
engineering staff of the plant is capable of obtain- 
ing. They are usually made on the first machine of 
any one size brought through and except under special 
circumstances are not repeated upon later machines of 
the same general type. 
Tests to prove the meeting of guarantees are made 
only at the customer’s request and in the presence of 
the customer’s 


inlet and of the vacuum or exhaust pressure are neces- 
sary. 

The most satisfactory method of obtaining the inlet 
pressure is to use a dead weight gage, Fig. 2. This 
piece of apparatus is practically identical with a well- 
known type of dead-weight gage tester, except that the 
oil reservoir is vastly increased in size and the piston 
furnished with a stop to prevent a rise in steam pres- 
sure from possibly blowing the piston out on the floor. 
Exhaust pres- 





representative, 
unless he wishes 
to accept certi- 


sure is best 
measured with 





an open - ended 





fied tests. 

The power- 
pressure curve 
is an extremely 
useful form of 
test for check- 
ing factory 
work. It consists 
of running the 
turbine with all 
valves in the 
position in 
which they 
should be _ for 
full load opera- 
tion and record- 
ing inlet or 
nozzle bowl 
steam pressure 
and turbine out- 
put. Points 
should be taken 
from practically 
no load up to a 











mercury column 
for pressures 
less than 10 Ib. 
gage and by a 
dead - weight 
gage for pres- 
sures higher 
than this. 
Piping should 
be 3 in. or larger 
and should 
drain from the 
top of the 
mercury column 
toward the tur- 
bine. These pre- 
cautions are suf- 
ficient to insure 
no errors due to 
the accumula- 
tion of water in 
the piping, but 
will not insure 
that there will 








little above full 
load or to the 
maximum boiler 
pressure = avail- 
able. From 10 to 20 points should be taken over this 
range, but as each point requires only two or three 
minutes, the test is inexpensive. 

It is not a satisfactory test to extrapolate and in 
general can be relied upon to give an accuracy of about 
5 per cent either way from the correct value. It can 
be used as a check on the water rate of a turbine by 
calculating the flow from the inlet pressure and the 
nozzle area. However, this is seldom done and the 
check on turbine performance generally used is to com- 
pare the actual power obtained during the test with 
the power expected from the first-stage nozzle area. 

In making these tests the results are reasonably inde- 
pendent of steam quality or superheat, and it is cus- 
tomary to pay no attention to these readings. They 
are reasonably independent of the steam-main pressure, 
but accurate observations of the pressure in the steam 





Fig. 1—-Casing of water brake contains rotor bearings ard is prevented 
from turning by arm with roller at left resting on scale 


be no accumula- 
tion of water on 
top of the 
mercury. 

However, it is easy to correct for such an accumula- 
tion in case it should occur. Other types of gages after 
having been in use for some time have shown errors 2s 
high as 1 in. of mercury due to leakage. For everything 
except the most accurate tests it is sufficient to add or 
subtract the uncorrected mercury column reading from 
the uncorrected barometer. 

The object of commercial water-rate tests is to obtain 
as complete information as possible about the perform- 
ance of the machine at the particular load points 
selected. The accuracy obtained depends upon the skill 
of the operating force, the testing equipment and its 
relation to the commercial equipment of the plant. 

With skilled operators it is easy to obtain a single 
run with all points falling within one per cent of the 
average and an apparent accuracy of better than a quar- 
ter of one per cent. An attempt to check the results 
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on another day may give an equally consistent test with 
its average line one or two per cent different from 
the first one. The most accurate series of tests of 
which the writer has personal knowledge consists of 
forty points taken at different times on the same 
machine. All but three of these showed a variation of 
about half of one per cent from the average line, while 
the three wild points were several per cent out. In 





Fig. 2—Dead-weight type of 
measuring steam pressures above 10 lb. gage 
A is the pistom; B, shoulder stop, prevents blowing out of pis- 


gage preferred for 


ton; D, disk weights for measuring pressure; E and F, cock and 
valve for controlling steam admission to oil chamber. 


general these tests can be depended on to give results 
within one per cent of the correct value and if greater 
accuracy than this is desired, it is necessary to run 
several sets of tests and take an average. 

The most satisfactory way to run water-rate tests 
is to weigh the steam after it has been condensed in 
a surface condenser. The use of commercial flow 
meters or of segregated boilers is not sufficiently accu- 
rate to make the tests worth running. 

Although there are reliable methods of measuring 
condenser leakage while a test is being run, most manu- 
facturers depend on a separate test made either before 
or after the main test. For really accurate results 
this leakage test should be made both before and after 
the main test, as there is always a chance of a condenser 
tube splitting while it is in progress. No particular 
accuracy is necessary in a leakage test except that the 
vacuum in the condenser should be about the same as 
that during the main test and care must be taken 
to have the hotwell pumped dry both before and after 
the test. 

There appears to be no method of measuring steam 
quality which is sufficiently accurate to permit a test 
with wet steam being closer than 3 or 4 per cent to the 
correct result. This is not the fault of the apparatus 
in measuring the quality of the steam, but is the fault 
of the methods available for extracting a sample of the 
steam from the pipe. 

For the measurement of superheat a calibrated ther- 
mometer which is known to be accurate to within about 
8 deg. F. is sufficient. Such a thermometer should be 
inserted in a deep well extending at least 6 in. into the 
steam pipe and filled with cylinder oil or mercury. It 
must be used in conjunction with a reasonably accurate, 
calibrated gage tapped into the steam pipe within two 
or three feet of the thermometer well and with no 
appreciable obstruction between the two. 

The inlet or nozzle-bowl pressure is not important 


POWER 


985 


for water-rate tests except in so far as it gives an 
indication of whether the nozzle area of the turbine 
is large enough to give the desired power with sufficient 
drop through the governor valve to obtain satisfactory 
speed regulation. 

The accuracy of measuring exhaust pressure or 
vacuum is extremely important. Exhaust pressure 
should be measured in inches of mercury to at least 
one-tenth of an inch, and a correction should be made 
for the barometer at the time of the test, so that all 
tests will be referred to the same absolute exhaust pres- 
sure regardless of the barometer on the day that ‘the 
work is done. 

In the measurement of the vacuum even more care 
is required. The piping from the turbine exhaust 
flange to the top of the mercury column must be free 
from leaks, and the mercury column should be read to 
the nearest two-hundredth of an inch. The most satis- 
factory method is to use a scale divided into inches and 
tenths and estimate the hundredths. The vacuum or 
exhaus* pressure should be held at a constant value 
during the entire period of the test. 

Operating the turbine by the throttle usually gives 
more accurate results, but entails the extremely delicate 
operation of holding the desired speed by regulating the 
load. The governing method is generally used for cus- 
tomer’s tests and throttling tests for factory informa- 
tion. 

The length of time during which it is necessary to 
weigh the flow is entirely a function of the test equip- 
ment. It is probably unwise ever to attempt to weigh 
flow for less than one hour if accurate results are 

















Fig. 3—Water rheostat made of 10-in. tile pipe with 
movable electrodes for a 500-kw. three-phase, 
2,300-volt generator 


desired. On the other hand, it may be necessary, in 
the case where the condenser and exhaust piping are 
large for the machine being tested, to run the flows 
for two or three hours in order to get satisfactory 
results. 


A study of the test observations will tell how long a 
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flow should be run. As long as there is any systematic 
variation in the weight of the water in the different 
barrels, which must be taken at regular intervals, the 
test should be regarded as not having started. When 
this systematic variation ceases, the test can be re- 
garded as having started, and the flow measurement 
must be continued until the maximum variation between 
barrels is a considerably smaller percentage of the total 
flow than the accuracy desired. Usually, a maximum 
variation of | of 1 per cent of the total flow will give 
satisfactory results. 

It is extremely important that during the preliminary 
or warming-up period the load be watched carefully to 
see that any variation in flow is not due to a variation 
in load instead of to an actual change in the condition of 
the turbine. This applies only when the turbine is 
running under control of the speed governor. If it is run- 
ning on the throttle, the flow readings will come very 
nearly constant after the first few minutes and con- 
stancy of load and speed is to be looked for instead of 
constant flow. 

For the complete water-rate performance of a ma- 
chine four or five points should be run at loads about 
equally distributed between no load and the maximum 
load that the machine is intended to carry. 


BRAKES FOR HIGH AND LOW SPEED 


The Prony brake, where friction between two solid 
surfaces absorbs the power, is suitable for low rotative 
speeds only, being unsteady and unreliable at the higher 
turbine speeds. 

There are a number of dynamometers of the water- 
brake class on the market, but many of the commercial 
ones are unsatisfactory for accurate work. The usual 
trouble is the attempt to lead the water, which must 
be used for carrying away the heat generated, into and 
out of the dynamometer by means of flexible pipes. 
Such a machine is useless for accurate work even if the 
pipe is sufficiently flexible so that when the dynamom- 
eter is at rest there is a satisfactory sensitiveness of 
the scale beam. Any change in the water pressure 
in the pipes will make a change of the zero of the scale 
which may have a serious effect upon the accuracy of 
observations, even though the sensitiveness of the 
scales is not affected by the change in pressure. 

A satisfactory water brake, Fig. 1, consists of one 
or more steel disks of any convenient diameter rotating 
with a fairly close clearance, from one-half to one- 
eighth of an inch, between stationary side plates in a 
casing. These are supplied with water on both sides 
in the center and water is let run out from the periphery 
of the casing. Care should be taken that the water 
discharge does not exert any tangential reaction on 
the casing, as this would introduce some error in 
results. A small ball bearing resting on a hardened 
steel plate blocked up from the scale platform to the 
proper height and properly leveled is preferred to knife- 
edges for the brake-arm suppert. 

The length of the brake arm is measured not from 
the center of the rotating shaft, but from the center 
of the hub of the casing to the center of the roller 
bearing which rests on the scales. It will make abso- 
lutely no difference in the results and very little differ- 
ence in the operation of the brake if the shaft is 
eccentric with the brake hubs by even as much as one- 
half inch. The sensitiveness of the scales should be 
such that they can be read to within approximately 
4 per cent of the net brake force at full load. 
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A satisfactory fest for stickiness can be made b: 
removing the pins from the coupling between the brak. 
and the turbine, setting the scale beam weight so thi‘ 
the beam is against the top stop, pressing down heavi! 
on the arm of the water brake and releasing th: 
pressure slowly. The weight is now moved along th: 
scale beam, by very small steps until the beam is ju: 
balanced, being very careful never to overbalance ji 
This will give the maximum reading at which the beam 
will balance with all the friction of the brake and scalvs 
taken into account. 

The scale weight should then be set so that the beam 
is against the bottom stop, the roller bearing on the 
scale platform lifted clear of the platform and lowered 
onto it very gently until the full weight rests on the 
scales. The weight on the scale beam should then be 
moved back very carefully until the beam just balances 
This will give the minimum at which the scales balance 
with all the friction of the brake and scales taken into 
account. 

A satisfactory figure for the difference between the 
two is about 1 per cent of the net brake force at full 
load. In case extremely accurate work is desired, it 
is possible by using a special method of knife-edge 
support to get a brake casing weighing between 1,500 
and 2,000 lb. and capable of absorbing nearly 2,000 hp. 
at 3,600 r.p.m. so free of friction that the difference 
between the maximum and minimum scale readings will 
be less than 0.5 pound. 

In measuring power by means of any form of brake 
the accuracy of the measurement depends very greatly 
on the accurate determination of speed. A stop watch 
and speed counter, or a liquid tachometer frequently 
calibrated, are sufficient. 


ELECTRIC GENERATOR NoT SUITED 
FOR TESTING TURBINB ONLY 


The measurement of power by the use of an elec- 
trical generator is the most satisfactory method of 
testing a combined turbo-generator set, but is not as 
satisfactory as a water brake for determining the per- 
formance of the turbine itself, because there is always 
more or less uncertainty as to the efficiency of the gen- 
erator used. 

After using various types of water rheostats the 
most satisfactory, if installed where it is not exposed 
to the weather, has proved to be a tile or concrete 
pipe with water inlet at the bottom and overflow at 
the top, Fig. 3. There is a fixed electrode at the bottom 
of the pipe and a movable electrode at the top. The 
adjustment of the load is obtained in two ways, by mov- 
ing the electrode in and out and by adding salt or fresh 
water to the rheostat. It is essential that the water be 
circulated fairly rapidly. For a three-phase outfit con- 
sisting of three 18-in. tile pipes about 10 ft. tall, a 
2-in. single-stage pump has just about all it can do to 
maintain satisfactory circulation. Such a rheostat 
capable of testing a three-phase, 500-kw. 2,300-volt 
generator is shown in Fig. 3. , 

There should be two independent methods of power 
measurement as far as the instruments are concerned, 
although a single set of transformers or shunts is 
sufficient. It is preferable to use a wattmeter and an 
ammeter and voltmeter for direct current or single- 
phase alternating current, and three ammeters, a single 
voltmeter connected so that it can be used on all three 
legs and two single-phase wattmeters on three-phase 
alternating current. 
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Slag Formation in Tubes of 
Powdered-Coal-Fired Boilers 


By J. G. COUTANT 


HE innovation of powdered fuel firing has brought 

with it many problems that are new to the power 
engineer, the most important of which is the accumula- 
tion of hard slag in boiler tubes and the fact that this 
slag determines the range of efficient boiler operation. 
That is to say, the coal should be burned between the 
temperatures of 1,950 deg. F. and the point at which 
the ash that is held in suspension becomes liquid. Thus, 
boilers burning coals that contain ash melting at 2,500 
or 2,600 deg. F., will have twice the range for steaming 
capacity as when the same boilers burn fuel having an 
ash that will become liquid at 2,100 deg. or a correspond- 
ing rating at other temperatures. 


ANTHRACITE. DUST BURNED SATISFACTORILY 
IN PULVERIZED FORM 


The Société des mines de Blanzy, France, has carried 
out extensive experiments to find a means for burning 
small-sized anthracite and culm that is going to the 
dump. The coal as received is very fine, running from 
‘; In. to dust and the proximate analysis is as follows: 
Fixed carbon, 58.7 per cent; volatile matter, 10; ash, 
30.8; moisture, 0.05 per cent. The melting point of 
the ash runs from: 1,922 to 2,012 deg. F. and the liquid 
point from 2,070 to 2,100 deg. F., the temperature 
determinations being made in an oxidizing atmosphere. 

The low melting point of the ash and the formation 
of the coal and slate in thin layers, :: in. thick, has 
made it impossible to burn the fuel in any other way 
than in the powdered form. 

In order to prepare the fuel for burning in the pul- 
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The type of furnace shown in Fig. 1 served for two 
boiler trials of thirty days each, and for the determina- 
tion of the cause of ash formation in boiler tubes, and 
the effect of exposed surfaces on the temperature of 
gases arriving at the boiler. 

During the trial periods the steam pressure, feed- 
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water temperature and amount of water evaporated 
were maintained nearly constant, the water being ac- 
curately measured and the coal weighed and sampled. 
Owing to the high percentage of ash, the formation on 
the furnace walls and in the tubes 
could be readily seen and compared 
with the per cent of rating or water 


N evaporated per square foot of heating 

\ surface per hour. From __ these 
aN observations the best rating was 
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The horizontal water-tube boiler 
on which the tests were made had 
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a total heating surface of 2,350 sq.ft. 
In the first trial 35.5 sq.ft. projected 
/ area of tube surface was exposed to 
a> the fire. The combustion chamber 
er (indicated by the dotted lines in 
‘UX Fig. 1) had a volume of 850 cu/ft. 
ig and 11,240 B.t.u. were liberated from 
if the coal per cubic foot per hour at 
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ae ; i IN 12 per cent CO,. The boiler oper- 


ated normally at 95 per cent rating 
(3.28 lb. water evaporated per 
— square foot per hour from and at 
212 deg. F.), 100 per cent rating 
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could not be maintained for more 





Fig. 1—Relative size of combustion chambers and location of burners 


used in the two trials 


verized form, more than five different types of pul- 
verizers were used, and the final orders were placed 
for conical-ball mills and a type of furnace that dis- 
charges the ash in a molten state. 

~ *Furnace Engineering Co., New York City. 


than six hours without the slag 
forming in tubes and obstructing 
the draft. For the second trial the 
furnace volume was increased from 
850 to 1,550 cu.ft. and the projected area of the tube 
surface exposed to the fire from 35.5 to 51 sq.ft. In this 
trial the fuel was burned at the rate of 6,875 B.t.u. per 
cu.ft. per hour at 14 per cent CO,. The boiler operated 
normally at 112 per cent rating (3.86 lb. water evapo- 
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rated per square foot from and at 212 deg. F.), 130 
per cent rating could not be maintained for any length 
of time and slag formed readily at 140 per cent rating. 

It was obvious that the question of furnace volume 
had little or no effect upon the slag formation. That 
could be entirely prevented by the proportioning of 
the tube surfaces exposed to the amount of fuel burned. 

In the first trial, at normal operation 274,000 B.t.u. 
were liberated per square foot of projected tube area 
per hour, and at forced operation this increased to 
297,500 B.t:u. In the second trial at normal operation 
208,827 B.t.u. were liberated per square foot of pro- 
jected tube area per hour at 14 per cent CO,, and at 
forced operation 298,000 B.t.u. were liberated at 13 
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of 800. Each one has two drip pipes and valves that 
are numbered to correspond to the supply valves, th 
latter delivering steam at 2 lb. pressure. Each one has 
two air valves also duly numbered. Two large traps 
deliver the condensate to the main return pipe, only 
one appearing in the illustration. 

A fan 9 ft. in diameter and 4 ft. 6 in. wide is run 
by a 20-hp. motor. It draws cold air through suitabl 
windows, thence through the two banks of steam pipes, 
where it is heated as required. It is then delivered 
to various rooms in a large hig school. When operat- 
ing at full capacity, steam is condensed at five times 
the rate that it is condensed under natural conditions 
without a fan. This rate can be varied at pleasure 
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Dampers in space between tubular heaters vary the proportion of air passing through the tube banks 


per cent CO,. The temperatures of the furnace and the 
furnace gases taken with an optical pyrometer about 
12-in. tubes, gave varied results. 

It is much more accurate in this case to adhere to the 
temperature at which the ash will soften 1,922 to 2,012 
deg. F. for normal operation, and 2,070 to 2,100 deg. F. 
for forced operation. 

The curves, Fig. 2, calculated on the basis of the 
thermal capacity of gases and the absorption of radiant 
heat by boiler tubes at the rate of 72,000 B.t.u. per 
sq.ft. per hour, will be found sufficiently accurate for 
all practical purposes, to determine the temperatures 
of gases arriving at boiler tubes, and the maximum 


range of operation of boiler and furnace, without diffi- 
culties. 


Heating Controlled by Air 


Dampers Instead of Steam Valve 


By W. H. WAKEMAN 


HE illustration is part of a heating and venti- 
lating system that operates perfectly under various 
conditions. The supply valves and pipes deliver steam 
as wanted. They are numbered from 1 to 5, and each 
one delivers steam to a bank of 400 one-inch pipes at 
the left hand and also 400 at the right, making a total 


from the normal to five times the same without closing 
any of the five supply steam valves. 

The space between the two large banks of pipes is 
varied by opening and closing two large vertical damp- 
ers, which are operated by compressed air under 15 lb. 
pressure. The operating air in turn is admitted and 
shut off by a thermostatic valve in the main air duct. 
It remains closed until the temperature rises to 80 
deg. when it opens, but closes again if it is lowered two 
degrees. 

I have watched this system operate from before 
sunrise in the winter until noon, when the sun was 
shining brightly, with a variation of only two degrees 
in the temperature of the delivered air, therefore show- 
ing that the rate of condensation was varied greatly 
without opening or closing a steam valve, thus testifying 
to the efficiency of the automatic dampers. 

The operation may be explained as follows: When 
these large dampers are closed, all the air must pass 
through the banks of steam pipes, one on each side. 
Hence the condensation is rapid. When they are open, 
the air passes through the open space between the tube 
banks because there is much less friction here owing 
to the absence of many rows of steam pipes. These 
rows are “staggered” in each bank, and hence there are 
no direct passages between them. Absence of forced 


circulation of air quickly reduces the rate of condensa- 
tion. 
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OPERATION OF DIESEL ENGINES 








necessity of having the proper adjustment of the 

fuel spray valve of Diesel engines. If the engine 
is to have a combustion period giving a horizontal line 
on the indicated diagram, as outlined in Fig. 1, the 
burning of the fuel must take place principally at the 
beginning of the stroke. This permits the expansion 
of the gases to extend down almost to atmospheric 
pressure. The level combustion line L and the sharp 
toe of the diagram go hand in hand and are character- 
istic of rapid combustion and low fuel consumption. 
The exhaust of such an engine will be clear, and no 
sparks will be seen through the test opening in the 
exhaust elbow. The cylinders are easily lubricated, 
because the lubricating oil film adhering to the cylinder 
wall is exposed to flame only at the upper end and 
not during the whole stroke. As the exhaust valves 
operate at comparatively low temperatures, the danger 
of burning and pitting of the valve seats is greatly 
reduced. 

If the fuel enters the cylinder sluggishly, combustion 
will be retarded and may extend over the whole power 
stroke, even into the exhaust period. This late or after 
burning will be shown by a sloping combustion line on 
the indicator diagram and in a high release pressure; 
the exhaust will be smoky and flames may be visible 
at the exhaust test opening. The cylinders will be 
difficult to lubricate and exhaust valves must be ground 
frequently. 


I: IS seldom that proper emphasis is placed upon the 


How Goop COMBUSTION CONDITIONS CAN BE OBTAINED 


The question arises as to how to obtain the desirable 
combustion conditions. 

The fuel oil must be of a fairly good grade; that is, 
it should not contain too much residue nor should it be 
too viscous. 

The compression must be sufficient to obtain the tem- 
perature needed to ignite the fuel oil properly. In a 
Diesel engine the compression reaches approximately 
the firing pressure. For instance, if the latter is 500 lb. 
per sq.in., the compression pressures are from 475 to 
485 pounds. 

The lead must be correct. The lead is the number 
of angular degrees measured from the upper dead 
center of the crank to the point at which the valve 
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needle begins to lift. The lead should be in the neigh- 
borhood of 4 to 6 deg., depending on whether the engine 
runs with high or low rotary speed. An increase of 
clearance between the fuel cam and cam roller dimin- 
ishes the lead. 

The injection air pressure must be sufficient. This 
pressure varies from 700 to 900 lb. per sq.in., sometimes 
even higher, depending on the type of engine and on the 
viscosity of the fuel oil. It is advisable not to use a 
much higher injection air pressure than needed to ob- 
tain clear exhaust, for high air pressures decrease the 
engine efficiency. 

Last, but not least, the atomizer must be properly 
selected to suit the engine speed and the fuel oil used. 
The atomizer generally consists of one or several at- 
omizer plates A, supported by a cone B and a nozzle 
plate C, as shown in Fig. 2. The atomizer plates con- 
tain a number of small drillings, and the cone is pro- 
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Fig. 1—Ideal Diese! indicator diagram 


vided with vertical slots. The fuel oil should be evenly 
deposited on top of the upper atomizer plate. When 
the needle lifts, the injection air begins to blow down 
the ring space D and will rush through the atomizer, 
carrying along the oil. The mixture of fuel oil and 
injection air, broken up into many fine streams, will 
pass along the slots of the atomizer cone, through the 
spray nozzle into the cylinder. Although the atomizer 
causes a thorough mixing, final atomization takes place 
in the spray nozzle. When the elastic particles of air 
and fuel oil pass through the nozzle, they are in a 








compressed state and will expand and fly apart when 
they enter the cylinder, where the pressure is much 
lower than in the fuel valve. 

The object of the atomizer plates and cone is not only 
to cause a mixing of injection air and fuel oil, but to 
cause the fuel to enter the cylinder at the proper speed. 
If no atomizer plates or cones were used, the fuel oil 
would be deposited in the extreme lower end of the fuel 
valve and would be blown into the cylinder when the 
needle began to lift, causing an explosion-like combus- 
tion. Assuming, on the other hand, that too many atom- 
























































Fig. 2—Typical fuel valve and atomizer 


izer plates are used, excessive resistance would retard 
the flow of air and oil, resulting in after-burning. 

If the surfaces of the atomizer plates and cone are 
not sufficiently smooth or the fuel oil is too thick, in- 
jection air carmot remove all the oil adhering to these 
surfaces. In this case not all the oil will enter the 
cylinder during the early part of the needle-lift period, 
and after-burning will be the result. 

The problem of obtaining desirable combustion 
within the cylinder depends for solution upon the selec- 
tion of a suitable fuel-injection lead, the injection-air 
pressure and the correct number of atomizer plates. It 
takes considerable experience to select these variables 
in such a manner as to obtain the desired result without 
making several unsuccessful trial adjustments. 

The injection air pressure is easily changed by throt- 
tling the compressor intake. If this does not produce 
the desired result, the number of atomizer plates or the 
lead, or both, must be changed. The greater the num- 
ber of plates used, the greater must be the lead; how- 
ever, the lead should not vary too much from the figures 
given. 

Each make of Diesel engines runs best with a certain 
amount of injection air with whieh the operating engi- 
neer will soon become familiar. This amount changes 
with the load. The gages on the different stages of 
the compressor indicate whether the engine uses a great 
or a small amount of injection air. 

A small amount of injection air will not distribute 
the fuel oil far enough into the combustion chamber 
of the working cylinder to bring about the necessary 
contact between the cylinder air and the fuel. 

If at a certain load the air pressure increases, the 
engine is beginning to use less injection air, which 
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indicates that, provided the nature of the fuel has not 
changed, the resistance of the atomizer has increased. 
This may be caused by clogging up of the holes driled 
in the atomizer plate. If the nozzle has a number 
of small holes instead of one large opening, it some- 
times happens that a few of these holes close up, caus- 
ing the engine to show a smoky exhaust. 

The engineer should observe the lowest air pressur¢ 
with which he is able to obtain a clear exhaust at a 
certain load with a given fuel oil. He should also note 
the corresponding pressure shown on the gages of the 
intermediate- and low-pressure stages. These data, in 
connection with the load the engine carries, will soon 
enable him to adjust the atomizer resistance to suit the 
nature of the fuel. 

In case the passage in the atomizer is found to be 
too restricted, although only one atomizer plate is used 
and the lead is correct, then it may be desirable to use 
atomizer plates with larger drillings or a larger spray- 
nozzle opening. Engineers shoud not be too hasty about 
opening up the nozzle; it should be enlarged a few thou- 
sandths of an inch and this only if nozzles with standard 
openings are on hand, which can be used in case the 
opening of the nozzle is in the wrong direction. 


Oil Contamination Gage 


Oil that floats in the feed water can easily and should 
always be trapped in simple partitioned tanks and pre- 
vented from reaching the boilers. Oil that forms an 
emulsion is, however, not so easily separated. A sample 
taken may remain milky for several days. To find out 
in a quick and sure manner what amount of oil is left 
in a sample of filtered feed water, a simple oil gage 
is an absolute necessity. In Holland many ship-owners 
make use of such a gage, which in a few seconds permits 
accurate measurement to be made of the amount of oil 
mixed up in the feed water in the finely divided state 
that forms an emulsion. Apart from checking the 
working of the system it enables the engineer to judge 
the result of any alteration, adjustment or improvement 
that he may make in the working arrangement. 

This feed-water oil gage was invented by the late 
W. H. Martin, engineering manager of the Royal 
De Schelde Shipyard, Flushing, Holland. It consists 
of a glass tube with a closed bottom of white porcelain, 
in the center of which is a conspicuous black spot. The 
outside of the tube has suitable graduations showing 
the grains of oil per gallon of water. The feed water to 
be tested is slowly poured into this tube while the black 
spot is observed through the liquid. As soon as this 
spot is on the point of becoming invisible, when held 
in a good light, the height of the column of liquid is 
read off on the scale, thus giving the number of grains 
per gallon. 





The additional investment J, in dollars per kilowatt 
capacity that may properly be spent for the sole purpose 
of obtaining a reduction W in the pounds of coal con- 
sumed per kilowatt-hour may be computed by the 
formula, 


I= 4337" 


where F — fuel cost (including cost of handling, firing 
and ash handling) dollars per ton; f = fixed charge 
(interest, depreciation, taxes, repairs etc.) on invest- 
ment, per cent; and L — yearly plant load factor, per 
cent. 
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Pin broke one inch back of crank face 


Most of broken surface was rusted, indicating that the pin had 


been cracked nearly through for a long time. 

















cylinder. 





Low-pressure cylinder was ruined 


Investigation showed broken studs and cracks in the cyl- 
inder head, piston and in the steam and exhaust ports of the 








Rods to crosshead and air-pump rocker arm 


Crosshead broke through piston-rod keyway. Note 
broken rocker arm of air pump on right 





Crankpin Breaks After Forty-nine 
Years’ Operation 


This 600-hp. cross-compound Corliss started 
work way back in 1876 at the Barbour Flax 
Spinning Co., Paterson, N. J. Except for the 
present 20 and 44x60 cylinders, which were a 
later replacement, the engine ran practically as 
when first installed until the afternoon of Tues- 
day, June 2. That afternoon the low-pressure 
connecting rod began to click lightly on the 
brass plate covering the end of the mainshaft 
where it was keyed to the crank. The plate was 
removed. Wednesday morning, shortly after 
starting up, the crankpin broke without warning. 
While the connecting rod smashed an oil can 
in the hand of the engineer, he suffered no 
serious injury and managed to shut off the 
throttle valve. 























Crank, showing corroded root of broken pin 


Cracked pin probably ran for years held by little more 
than the shrink fit on part of the pin between the break 
and the crankface. 














Deep-Well Water Pumping 


By G. B. MULLOY 


Mechanical Engineer, Motive 









RMOUR & COMPANY 
A= large users of 
well water for am- 
monia and steam condens- 
ers, the washing of meat 
products and the cleaning 
of equipment. The con- 
sumption approximates 
4,000,000 gal. per 24 hours. 
Three systems have been 
used extensively to pump 
the water from artesian 
wells — the reciprocating 
plunger pump, the air lift 
and the vertical centrif- 
ugal pump. In _ working 
out its water problems, the company has tried and used 
each system carefully and logically over long periods 
of time. 

In 1900, when the water in the Chicago district 
flowed at grade level, wells were drilled at 4- to 6-in. 
bottom diameter and 8- to 10-in. top diameter. They 
were pumped entirely with reciprocating plunger type 
pumps. In 1912, when the »water stood at 150 ft. from 
the surface, the diameter of the wells varied from 4 
to 13 in. at the bottom and from 6 to 24 in. at the top. 
They had depths of 1,580 to 2,700 ft. <A geological 
survey of the Stock Yards at this time showed that of 
the 35 wells, 22 of them were being operated by the 
aid-lift system, while some good wells had been reamed 
to accommodate larger reciprocating plunger pumps. 

Today the water level is between 285 and 300 ft. 
below the surface and it is expected this level will 
continue to lower gradually. Now the wells measure 
10 to 15 in. and 24 to 28 in. at the bottom and top, 
respectively. Many of the smaller wells have been aban- 
doned because greater depth of water level and small 
capacity make them unprofitable to operate. The mod- 
ern well should be at least 16 in. in diameter to the 
500-ft. level to yield 1,500 gal. per minute. 

As before stated, the earliest pumping was done with 
reciprocating plunger type pumps. A summary of the 
data obtained on their use is given in Table I. 

This is typical of the results obtained with other deep- 
well reciprocating plunger pumps at the woolhouse. 
Although the cost of water pumped with deep-well 
plunger pumps was moderate and less than half of that 
paid for city water, larger volume was required than 
could be obtained from the wells and the shortage was 
bought from the city. The advantages of the plunger 
pump are evident, but large quantities of water cannot 
be obtained except by operating a great number of 
wells, and aside from any other consideration, the cost 
of drilling the wells required is prohibitive. 
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XPERIENCE of Armour & 
Company with the recipro- 
cating plunger pump, the air lift 
and the vertical centrifugal pump 
favors the system last named. as 
the most economical to produce 
a large supply of water from deep 
wells. Test data compare power 
requirements and economies. 














The next pumping was with the air lift. 
tion confronting those interested in the water supply 
was whether it would be cheaper to drill one 12-in. 
bottom diameter well than four 6-in. wells, all to the 
same depth. To reach a decision it was necessary to 


The ques- 


know what a large well would deliver. Before deciding 
to use this system, a series of tests were made on the 
power-house well, which is 158 ft. deep. For the pur- 
pose a boiler was cut off from the main steam line and 
used solely to supply steam to a cross-compound, con- 
densing, high-duty air compressor. Coal and water to 
the boiler were weighed. The well water flowed over a 
rectangular weir, having two full end contractions, 
where the weir head was measured by hook gages. The 
volume of air required was calculated from the low- 
pressure cylinder, using the volumetric efficiency of the 
machine guaranteed by the manufacturer for the con- 
ditions under which it was operated. The horsepower 
developed was calculated from indicator cards taken 
at regular ten-minute periods. A summary of these 
is given in Table II. 

One of the most startling results from these tests 
was the development of 1,200 gal. per min, from this 
well, where only 450 had been obtained for several years 
with the reciprocating plunger pump. When it was 
established that so large an amount of water could be 
obtained from the power-house well by air at consider- 
ably less cost than buying city water, a high-duty air 
compressor was installed of ample size to deliver enough 
air for both the power-house and woolhouse wells. A 
further demand for artesian water made it necessary 
to deepen the Packers Avenue well, and to insure con- 
tinuity of service it became necessary to install a dupli- 
cate air compressor. The water supply was obtained 
with this system until the latter part of 1921. 

There had occurred a similar need for more water 
at Armour & Company’s Western plants, which was 
supplied by drilling wells and installing vertical centrif- 
ugal pumps, directly connected to motors. Water was 
available at a depth of 50 to 75 ft. The development of 
this particular type of pump had been going on since 
1902, when it was first brought out for irrigation pur- 
poses and used almost exclusively in the Southern and 
Western States. In 1908 it had been perfected to such 
a degree that mining companies used it exclusively for 
dewatering mines and it stood up well under severe 
conditions. About 1913 its field broadened into munici- 
pal and industrial applications, but it was not until 1916 
that Armour & Company gave this equipment any seri- 
ous consideration and then the installations were con- 
fined to the Western plants. Experience with these 
pumps was satisfactory generally, and as considerable 
trouble and expense developed in keeping the large com- 
pressors in working order owing to breakage, increase 
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Fig. 1—Flow of water over weir at woolhouse well 


in cost of labor and fuel, and a lowering water level in 
the Chicago Stock Yards district, it was decided to try 
the centrifugal pump on a deep lift in the Packers 
Avenue well. 

During April, 1921, when the first centrifugal pump 
was installed, the standing water level in the Stock 
Yards district was 254 ft. below the surface. The 
10-in. well casing and the air piping were removed from 
the Packers Avenue well to make room for a 13-stage 
centrifugal pump having an outside diameter of 
15 in. and guaranteed to deliver 1,500 gal. per min. 
against a total working head of 330 ft. with a net effi- 
ciency of 65 per cent determined at the pump shaft. 

TABLE I—TEST RESULTS ON PLUNGER PUMP IN 
POWER-HOUSE WELL 
gy i. or depth to water, 155 ft.; lift to condenser, 72 ft.; 


Two ve a ul deep-well double-stroke 10}x18-in. pumps. 
electric motor. Average speed, 35.6 r.p.m. 


drawdown, 65 ft.; 


Power head belted to 


Gal. Total 

Duration per Lift Water, Hp. Per Cent 

Date Hr. Min. Min. Est., Ft. Hp. Kw.-Hr. Kw. Input [fficiency 
3/27/11 6— 0 454 292 33.5 210 35.0 46.9 71.4 
3/28 15—40 455 292 33.6 560 33.2 47.8 70.2 
3/28 8—10 451 292 33.3 290 35.5 47.5 70.0 
3/29 15—19 454 292 32.2 550 35.9 48.0 69.6 
329 9— 1 457 292 33.0 320 35:5 47.8 7u.8 
3/30 15— 0 451 32 33.3 540 36.0 48.1 69.0 
3/31 9—20 451 92 Cee: 330 35.3 47.2 70.2 
4/1 14—40 446 292 32.9 520 35.4 47.5 69.3 
4/1 3—50 446 292 32.9 140 36.5 48.9 67.2 
4/18/20 47—45 442 292 32.6 1,590 33.3 44.5 73.0 


The suction pipe extended 300 ft. below the static water 
level. The acceptance test proved that 1,600 gal. per 
min. was developed against the required head and that 
an efficiency of 67.5 per cent was obtained. Each horse- 
power input produced water at the rate of 8.1 gal. per 
min., a marked increase over that obtained heretofore 
by the air lift. This unit has been in continuous service 
ever since and made one non-stop run of 8,160 hours, 
after which it was shut down for minor repairs and 


then started up again and has continued to give satis- 
factory service. 

In March, 1922, another test was made with the water 
then standing at 280 ft. static level, and at this time 
the pump delivered 1,470 gal. per min, at an e‘iciency 
At the same time a test was made on 


of 65 per cent. 
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the air-lift system in the woolhouse well. 
are summarized in Table ITI. 

Upon contemplation of these tests it was decided to 
install a vertical centrifugal pump in the woolhouse 
well, similar to that in use at the Packers Avenue well. 
The pump has now been in use two years and gives the 


Both tests 


TABLE II—AIR-LIFT 





TESTS, POWER-HOUSE 





WELL 





Seay 1 2 
ee 2/00/12 ; Si 
Length 3-in. air pipe from discharge, ft. 669 669 669 669 
Surface to water static level, ft. | Seb 155 155 155 
Discharge to water static level, ft. 177 177 177 177 
Air pressure, starting, lb.. 213 213 213 213 
Air pressure, running, lb.. 153 153 153 153 
Friction (estimated) air pipe, Ib.. 11.9 10 8.6 10.2 
Running pressure at nozzle, ib. 141.1 143 144.4 141.8 
Head on air lift, ft.... 343 338 335 342 
Submergence, running ft $26 331 334 327 
Submergence, running, ratio, per cent 49 50 50 49 
Suomergence, starting, ft.. 492 492 492 492 
Submergence, starting ratio, per cent. 73.5 73.3 73.3 73.3 
Water velocity, ft. per sec... 5.4 5.1 >.> 


Water temperature, deg. F......... 60 60 60 59 


Drawdown, ft.. 166 161 158 165 
W: ater pumped, ‘gal. per min 1,146 1,132 1,109 1,129 
Free air used, cu.ft. per min. 2,031 1,847 1,721 1,880 
Indicated-horsepower, steam end compressor . 383 380 32 360 
Computed from above: 
Indicated-horsépower-hr. per 1,00u gal. water 5.58 5.08 4.90 5. $3 
Specific capacity of well. 6.9 7.0 7.0 6.8 
Gal. per min. of water per indicated-hp 3.0 2.9 3.4 3.1 
Pounds dry steam per 1,000 gal. water 84.9 78.3 80.9 £0.7 
Cubic feet free air per pound dry steam 21.0 20.8 20.9 20.5 
Wacer horsepower. . 99.0 96.5 93.5 97.2 
Least air horsepower ‘(isothe rmal compression) 315.0 286.0 267.0 289.0 
Efficieney of air pumping apparatus, per cent 31.4 3.2 35.0 33 6 
Iefhicieney of compressor and pipe, per cent 82.4 81.7 82.0 80.4 
Effiviency air litt system, over all, per cent, .* 25.8 27.6 28.7 27.0 


same satisfactory service the older installation contiriues 
to give. 

In summarizing, this article has outlined and de- 
scribed the logi&al, progressive advance and improve- 
ment in methods of obtaining a supply of water from 
deep wells. Each step was taken deliberately and only 
after exhaustive tests and practical operation had 
proved conclusively that the change was decidedly bene- 

















Fig. 2—Vertical centrifugal pump at woolhouse well 
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ficial to meet changing conditions and new demands 
for larger water supply. 

The reciprocating pump supplied moderate quantities 
of water and operated at high efficiency. The volume 
of water was limited and in proportion to the number 
of wells, since each pump could not produce a great 
quantity. The expense of drilling many wells precluded 
the ultimate expansion of this system. 

The air lift was used next because it produced larger 
quantities of water although operating at low efficiency 


and entailing high initial cost. Cheap labor and fuel, 
TABLE ILI—SUMMARY OF CENTRIFUGAL 
AIR-LIFT TESTS 
Vert. Cent. Pump, Direct Air Lift 
Motor-Connected Packers System, Wool- 
Avenue Well nouse Well 
April, 1921 March, 1922 March, 1°22 
254 280 280 


PUMP AND 


Date of ‘est : 

Static water level, ft......... ae 
Operating water level, ft. ena 308 338 
Drawdown, ft.. ares 54 58 
1,600 


330 
197.5 
8.1 
67.5 


Gallons per minute 

Total working head, ft. 

Indicated horsepower input 

Gallons per minute per i.-hp 
Efficiency, over all, per cent 

Air pressure, operating, lb me 
Submergence, running, per cent... .. 


1,470 
365 
205.6 
7.1 


moderate static water level and demand for more water 
made it acceptable and desirable to use this system, 
even considering its low efficiency and comparatively 
high operating cost, as a better method had not been 
perfected at that time. 

When the vertical centrifugal pump reached its pres- 
ent stage of development, a system of obtaining water 
in large quantities, at high efficiencygand low initial 
and operating cost, even in the face of expensive labor 
and fuel, became available. This system has been ac- 
cepted as the most economical to produce a large supply 
of water from deep wells and adopted as the best 
obtainable at the present time. 


Transformer Oil Problems 


The National Electric Light Association’s 1925 Elec- 
trical Apparatus Committee reports that some difficulty 
has been experienced through congealing of oil in trans- 
formers that have been subjected to extremely low 
temperatures. Several cases have been reported of oil 
freezing in the pipe connection between the transformer 
and the conservator tank. As a remedial measure, such 
pipes have been covered with a heavy lagging of heat 
insulating material, which in some cases was supple- 
mented with a small electrical heater. 

One company has reported oil congealing and imped- 
ing the circulation through the radiators. The tem- 
perature of the transformer was noticed to rise, appar- 
ently due to the radiator’s not functioning properly. 
After applying external heat for a short time to the 
lower end of the radiators, free circulation was re- 
established and the temperature of the main trans- 
former was thereby reduced. 

Another company has reported a great deal of main- 
tenance expense due to sludging of transformer oil. 
Investigations indicated that the deterioration of oil va- 
ried considerably with transformers of different manu- 
facturers. The various possible causes, such as the 
elements entering into the construction of the windings, 
quality of the oil, operating temperatures, etc., have 
not definitely been determined, and the subject is of 
sufficient importance to warrant further study. An 
interesting serial report entitled “Lubrication,” issued 
in 1924 by the Prime Movers Committee (N. E. L. A. 
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Publication No. 24-77) contains some valuable data on 
sludging, and other characteristics of oil. 

Filtering and treatment of oil for use in transformers 
and oil cireuit breakers is becoming a live subject 
among operating men. With the many unknown fac- 
tors causing deterioration of oil and the high quality 
of requirements in connection with extra-high-voltage 
apparatus, more careful attention is being given to the 
testing and treatment of oils. Augmenting this, is the 
keen competitive interest shown by the several manu- 
facturers of equipment which is used for filtering and 
cleaning oil. In addition to the well-known methods, 
using blotter filters and centrifugal separators, new 
methods, involving supplementary treatment, are being 
tried in which certain reagents are introduced into the 
oil to absorb impurities and to be separated out again, 
leaving a clean oil. Although these developments have 
progressed somewhat beyond the laboratory stage, it is 
too early to make any recommendations. Each of the 
various methods for the treatment of oil has meritorious 
as well as objectionable features, depending on the par- 
ticular task to be performed. 


Manganese Steel 


Manganese steel has played an almost indispensable 
part in industrial fields during the last twenty years— 
probably a far more important part than the inventor 
visualized. For picks, garden tools, locomotive tires, 
the tips of clamshell buckets, etc.—almost anywhere 
that excessive wear is encountered—manganese steel 
is utilized. 

It must not be accepted, however, as a panacea for 
all mechanical troubles. Where the service does not 
require its resistance to wear, its strength, ductility 
and toughness, other metals are sometimes more eco- 
nomical. The tough-hardness is the result of two 
things, neither of which without the other could pos- 
sibly effect this result. These are, first, the high man- 
ganese content, and second, the expert heat treatment, 
which completely alters the molecular structure and 
transforms the brittle metal that comes from the mold, 
into a substance utterly unlike it. 

A point to be marked and remembered, is that the 
more it is hammered and the greater the wear, the 
harder the metal becomes—a remarkable fact, explain- 
ing its long life and freedom from breakage in many 
difficult applications. 


Air-Pump Capacity for Various 
Sizes of Condensers 


Air-pump capacity for surface condensers is usually 
based on the pounds of steam condensed per hour, 
although air does not necessarily enter with the steam. 
The following table indicates the capacity required of 
a pump in cubic feet of dry air per minute for various 
condensing rates as based on data of the Wheeler 
Condenser & Engineering Co: 


Thousands of pounds steam condensed per hr. 
50 100 150 200 250 

Air pump capacity, cu.ft. dry air per min. by orifice test 
10 15 20 24 28 32 


300 





If a hole is cut in the lower part of a vertical open 
tank, the time required for the water level to fall to 
the center of the hole is twice what would be required 
if the discharge were to continue at the initial rate. 
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High-Speed Oil Engines 

N A paper read before the Institution of Engineers 

and Shipbuilders of Scotland, Alan E. L. Charlton 
provoked much discussion by his advocacy of higher 
speeds in marine oil engines. Against the current 
belief that motorships should have propeller revolutions 
of around one hundred per minute, speeds of two to 
three times this amount were recommended. Peculiarly 
enough, although speed limitations are of importance 
in propeller design, most of the discussion centered on 
the effect on the engine. High revolutions per minute 
are not dangerous, nor even damaging if an engine is 
properly designed. Vertical steam engines are built for 
revolutions of from six to eight hundred, and these 
machines are so carefully balanced that vibration is 
almost totally absent. The life of such machines is 
not shorter than that of slow-speed machines—certainly 
the cost of manufacture is less and the floor-space re- 
quirement greatly reduced. 

Automobile engines are run at high speeds with a 
reliavility in view of the meager care they receive, 
exceedingly high. While the gasoline engine is adapt- 
able to many uses, its fuel cost is such that it cannot 
be economically used in industrial work. It would 
seem that the designer could adopt the higher auto- 
engine speeds and the oil-engine cycle to develop a 
thoroughly reliable high-speed oil engine. There have 
been such units built abroad, but mainly for experi- 
mental purposes. What is needed is a commercial prod- 
uct, which, by quantity production, may be built and 
sold at comparatively low prices. The high speeds 
would permit the use of cheaper electric generators, 
pumps and like driven machinery whose costs are more 
or less dependent upon the speed; foundations and room 
space would also be small. All these factors would make 
the installed cost probably not over one-half that of 
slow-speed machines, 


The First Step 


LL over the country there are innumerable plants 

running with obsolete or inadequate equipment. 
Old types of engines or turbines are in use where their 
replacement by more modern equipment would be a good 
investment. This statement is made without over- 
looking the fact that the maintenance in service of old 
prime movers is fully justified under certain operating 
conditions. Rows of hand-fired boilers are operating 
in plants where the saving in labor and fuel would 
soon pay the cost of stoker equipment. In spite of 
the growing interest in instruments many plants still 
fall short of good engineering practice in this respect 
and some are practically “going it blind.” 

Sometimes the fault lies with an engineer who lacks 
ambition or a proper appreciation of the possibilities 
of his job. More often the engineer does see the desir- 
ability of certain changes and additions, but somehow 








cannot induce the management to make the necessary 


expenditures. In all such cases there is one first step 
the engineer can take with little outside assistance. 
He can put his own house in order so far as this can 
be done without large expenditures. He can keep some 
sort of record—crude perhaps—of the output of the 
plant and the cost of operation. This record should 
give some indication of the savings he accomplishes 
with the means at hand. 

Then he can go to the management with some definite 
accomplishment. “Here is what I am now saving. This 
is the limit with the present equipment. The next 
step is up to you. If you are unwilling to plunge heav- 
ily just now, I will give you a list of certain small 
expenditures from which I can promise a definite sav- 
ing. You need spend no more money until you actually 
see that saving.” 

In this manner the engineer may often overcome the 
objections of the timid or impecunious manager by a 
policy of pay and prove as you go. 


A Better Working 
Agreement Desirable 


HE unsatisfactory conditions that have existed in 
the United States Patent Office are beginning to 
clear up, even though there still exists the opportunity 
for many desired improvements. Out of the present 
reorganization of the government’s business, it can be 
looked forward to with a fair degree of certainty that 
methods of handling the work in the Patent Office will 
continue to improve. Although this is of vital impor- 
tance to the American inventor and manufacturer, the 
patent situation abroad is worthy of equal attention, 
as it frequently works to this country’s disadvantage. 
As the situation now stands in this country, there 
is no working clause in the patent law—that is, a 
clause requiring that manufacturing under a patent 
must be started within a given period after the patent 
is issued, or a license be granted to others to manufac- 
ture should there be occasion for such manufacturing. 
Other industrial countries have a working clause in 
their patent laws which requires commercial production 
of the article patented within a certain time limit. 
According to the International Convention for the Pro- 
tection of Industrial Property, each country signing 
this convention is required to grant to a foreign patent 
the same conditions that are afforded to a patent taken 
out by a citizen. 
In this country, where there is no working clause, 
a patent is granted to a foreign inventor which he may 
do with as he sees fit. On the other hand, an American 
inventor taking out a patent in a country where there 
is a working clause in the patent law, must begin 
manufacturing after a limited period, usually from two 
to four years, or grant a license to someone else 
to manufacture. As a result of this it has been neces- 
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sary for American inventors to start manufacturing in 
foreign eountries if they wished to protect their inter- 


ests in those countries. Because there was no working 
clause in our patent laws, Germany before the war 
was able to maintain practically a monopoly of the 
chemical industry in this country. All she had to do 
was to take out patents in this country, which pre- 
vented anyone from using the processes, and manufac- 
ture at home and sell the product here. 

This condition could be easily remedied by the intro- 
duction of a working clause in our patent laws. But 
there is a great deal that can be said both for and 
against such a working clause. It has the advantage, 
of preventing the use of the patent law as a means of 
keeping out of use certain devices or processes, and this 
in general is to the public interest. Looked at from 
another point of view, hardships can be worked on an 
inventor or manufacturer by the enforcement of a work- 
ing clause. 

To arrive at the best solution of the problem is no 
simple matter, hut the forthcoming International Patent 
Conference at The Hague makes it desirable that Amer- 
ican manufacturers and others interested get together 
and arrive at some agreement as to what should be 
done. Unless Secretary Herbert Hoover and others who 
may represent this country at this conference have this 
understanding, they will be handicapped in working out 
an agreement that will guarantee to American inventors 
and manufacturers the treatment in foreign countries 
that is accorded to foreign inventors and manufacturers 
in this country. 


Steam Turbines in 
Hot-Water Heating Plants 


ANY large heating systems throughout the country 

use the hot water as the transmitting medium 
between the power plant and the radiators. This water 
in large plants is pumped under pressure through 
the piping system and returns to be reheated in open 
or closed heaters at the boiler plant. Frequently, the 
exhanst steam from engines is used for this purpose, 
supplemented by live steam when required. Separate 
live-steam heaters, to be used in extremely cold weather, 
are also installed in many plants. Steam engines rather 
than steam turbines were formerly used as they gen- 
erally have been more economical under non-condensing 
or back-pressure operation. 

Recent developments in boiler and furnace practice 
have included the operation of boilers at higher ratings. 
This can be done safely only where no scale-forming 
matter is carried into the boiler by the feed water. 
The best available source of pure feed water is from 
condensed stezm. The exhaust of steam turbines is 
free from oil and makes desirable feed water. Hence 
turbines are desired for this reason, aside from econ- 
omy considerations. 

There is, however, a growing demand for small steam 
turbines of higher efficiency than those now on the 
market, and the heating field should prove such a good 
market for small turbines of very high efficiency as to 
encourage exceptional effort toward their development. 
There is still a further consideration that favors the 
use of steam turbines for hot-water heating service. 
Where the differences in outflow and incoming water 
temperatures are sufficiently great, the heat may be 
added to the water in steps and the turbine can be 
bled at various stages to furnish the desired quantity 
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of steam at the different temperatures. Closed bleeder 
heaters will probably provide the simplest pumping 
system. 

Where the water is heated through the complete 
range of temperature in a single heater, as is now usual 
practice, the turbine would expand all its steam to the 
pressure that would provide the outflow water tempera- 
tures. When stage heating is used, part of the steam 
from the turbine is exhausted at this pressure, while 
large amounts are exhausted at lower pressures corre- 
sponding to the temperatures required in the first stage 
heater. This additional expansion of a large portion of 
the total steam produces additional power above that 
developed where no bleeding is used. This gain may be 
considerable with large hot-water heating systems. A 
careful study of each particular system may develop 
the possibilities of savings not only in boiler opera- 
tion, but in power developed by the steam in highly 
efficient bleeder turbines. 


A Sidewalk Nuisance 


UCH has been written on the engineering of 
l office-building power and heating plants, but some 
doubt if architects and designers are giving proper 
regard to the selection and location of the plant equip- 
ment. There are instances where it would seem that 
most of the study has been given to the problem of 
squeezing the boilers and engines into the least possible 
room. Since space beneath the sidewalk is obtainable 
for practically nothing or for a low rental, and is con- 
venient for the unloading of fuel, it may be good 
economics and engineering to locate part of the power 
plant here. Consequently, it ts not unusual to find part 
of the boiler room directly under the sidewalk and 
the ventilation system so poorly conceived and executed 
that the pedestrian is almost suffocated by the stream 
of hot air issuing from the sidewalk grating. It is no 
great stretching of facts to state that in some localities 
in the course of ten city blocks one is forced to walk 
through a half dozen such zones of blistering heat. 

Architects and engineers may claim that the elimina- 
tion of this nuisance is impossible, pleading that the 
fireman is entitled to ventilation and fresh air. Power 
has always advocated better working conditions for the 
operating force, but the public, whose right to a free 
passage along the street is paramount, can be given 
surcease from the heat nuisance without a deterioration 
in the air conditions in the boiler room. 

There is no engineering reason why fans should not 
exhaust this air into the building ventilation stack. 
As an alternative, many plants are using preheated 
furnace air, and while the thermal gain of preheated 
air in office-building plants would be small, putting the 
hot air from above the boilers into the furnace would 
certainly make the sidewalk a more endurable place. 
Relief is possible, but not until better layout of build- 
ings and less makeshift engineering are adopted. 





The excuse frequently given for lack of interest in 
power-plant costs is that the cost of power is such a 
small percentage of the total cost in some industries 
that it would make comparatively little difference if they 
saved the whole of it. On the other hand, let the engi- 
neer ask for a moderate increase in salary, and the 
proposed additional proportion of an expense so unim- 
portant in its entirety immediately becomes one of the 
major items in the conduct of the business. 
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ITH a view to stimulating engineers into the habit of 
recording for the benefit of brother engineers, unusual 
occurrences, how these were met and other 
edients adopted in the operation of their plants, Power 
lcs decided to award two cash prizes each month during 
1925. One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. i 
payment for the contribution at space rates. The winners 
for May will be announced next month. i 


a ex- 


This is in addition to 








Stopping a Turbine Steam Chest Leak 
by Special Gasket 


On a certain turbine the steam chest had ten valves 
placed along it as in Fig. 1. The valve seats were 
bushings pressed into the chest. To make the steam- 
chest joint tight originally, a ring gasket was used at 
each valve opening, as at A, Fig. 2. The gasket was 
slightly larger outside than the bushing diameter and 
touched full face on the bushing bottom, in order to 
make a clamped joint. Under some conditions this is 
probably a theoretically good joint, but experience in 
this particular case demonstrated that it was not satis- 
factory. It was necessary to replace one or more of 
the ring gaskets sometimes as often as every three or 
four weeks. 

When it became evident that something must be done 
to make a permanently tight joint, the action of the 
different joint parts were studied, and a modified full 
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Fig. 1—Steam-chest joint that was tightened 


face gasket, as shown at B, Fig. 2, was designed. To 
date this gasket has given two years’ service without 
a leak. One-sixteenth inch asbestos sheet packing, well 
rraphited, was used for the gasket. 

Fig. 1 illustrates the general type of turbine and 
locates the joint mentioned. Fig. 
tail of one of the old ring gasket joints. 
f the new joint appears at B and C, Fig. 2. 


2 at A shows a de- 
The layou® 


In the design of the new gasket the hole under each 
valve bushing is one-eighth inch smaller than the bush- 
ing outside diameter. This permits the motion of the 
bushings to crush the small ring of gasket under them 
more easily and thus bring the joint between the full 
chest faces into play on tightening up the bolts. That 
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2—Ring gaskets as at A replaced by full-face gas- 
ket B and C with smaller seating surfaces 
under valve bushings 


this is correct seems to follow since, although the bush- 

ings are constantly changing position owing to expan- 

sion and contracticn of the parts of the turbine, yet the 

gasket held steam tight under a working pressure in 

this case of 255 lb. gage. CHAS. E. COLBORN. 
Fairmont, W. Va. 


How Small Details Can Affect the 
Economy of the Power Plant 


The operating costs in many industrial power plants 
are higher than necessary, owing to the fact that many 
small details are not given proper consideration. This 
applies more often to auxiliary equipment, as serious 
errors are often made in the installation of some piece 
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of apparatus and even after several years’ operation 
these defects are not considered important enough to 
be worth studying. Take an apparently simple problem, 
such as the location of a vacuum gage on a condensing 
engine. In one plant having a 1,400-hp. engine with a 
jet condenser, the plant engineer was insistent that the 
vacuum should not fall below 26 in. at any time nor 
would he allow a higher vacuum to be carried. The 
exhaust pipe was 12 in. in diameter and about 60 ft. 
long between the engine and condenser. 

While visiting this plant one day, I was shown around 
by the plant engineer, who felt quite proud of the con- 
dition of the plant. In some respects, he had reasons 
to be proud, for the CO, and other charts indicated good 
boiler efficiency. But in going through the pumproom 
which contained the jet condenser, I noticed that both 
the vacuum gage and mercury column were connected 
to the top of the condenser. 

It has always been my belief that the vacuum on a 
condensing engine should be measured as close to the 
exhaust ports as possible and not at a point 60 ft. 
distant. I mentioned this to the engineer and he re- 
plied, “We are getting 26 in. of vacuum and that is the 
limit on reciprocating engines.” I then asked him 
what he would do if he saw the vacuum drop to 22 in. 
“Well, I wouldn’t let that happen very often as it tells 
on the coal pile.” 

When he was showing me the vacuum trap on the 
receiver under the engine room, I noticed a }-in. pipe 
plug in the exhaust pipe about a foot from the low- 
pressure cylinder. I remarked that if he would connect 
the mercury column at this point, he might get a sur- 
prise. I suggested that if he wished to know the 
vacuum at this point without dismantling his gage pip- 
ing, a thermometer be placed in the hole after removing 
the plug, and then noting the temperature. The therm- 
ometer that was used for taking the temperature of the 
engine bearings was brought and inserted in the hole 
and packed in with a rag to avoid air leakage. Inside 
of a minute the mercury climbed to 155 deg. F. and 
‘the engineer was astounded. Upon looking at a steam 
table on his desk, we found that this corresponded to 
a vacuum of 21.5 in. 

Now this engine has been running practically twenty- 
four hours a day for the eight years and many attempts 
had been made to reduce the power costs. But here was 
a loss that would have been eliminated years ago had 
.they suspected its existence. We estimated the loss as 
follows: The engine had a water rate of 14 lb. per 
hp.-hr. and took steam at 160 lb. gage pressure and 
expanded it down to 21.5 in. of vacuum. According to 
calculations there were 250 B.t.u. per pound of steam 
available, and the engine delivered only 2,546 — 14 = 
181 B.t.u. per pound of steam, giving a Rankine cycle 
ratio of 181 — 250 — 72 per cent. If a vacuum of 
26 in. was secured at the exhaust outlet on the low- 
pressure cylinder, the, B.t.u. available per pound of 
steam would be 287, and with a Rankine-cycle ratio of 
70 per cent the water rate would be reduced to 12.37 lb. 
per hp.-hr., or a difference of over 11 per cent. Since 
the engine used 470,400 lb. of steam per day (1,400 * 
14 24) the preventable loss, assuming 9 lb. of water 
evaporated per pound of coal, was 5,750 lb. of coal daily. 
At $7 a ton for fuel the annual loss was $6,034, the 
plant being operated 300 days per year. 

This engine was operated at 130 lb. initial pressure 
until the new boiler plant was installed eight years ago, 
when the pressure was raised to 160 lb. Upon writing 
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to the engine builders, the engineer was informed that 
the engine had been designed for 130 lb. steam pressure. 
At the time of increasing the pressure it was desired 
to carry more load on the engine. But one important 
point was overlooked. With equal cutoff in the high- 
pressure cylinder, about 20 per cent more steam was 
passed through the engine at the increased pressure, 
which meant that the exhaust pipe would have to handle 
20 per cent more steam than it was designed to take 
care of. This partly accounted for the large pressure 
drop between the engine and condenser, which was ag- 
gravated by reason of a long exhaust pipe and several 
90-deg. bends in the line. 

Once the trouble was detected, no time was lost in 
remedying it. It was decided to increase the size of 
the exhaust pipe to 14 in. and install a new condenser, 
with more capacity. A new set of bolt holes was drilled 
and tapped on the exhaust nozzle, and the diameter of 
the exhaust outlet increased to nearly 14 in. by burn- 
ing out metal with a welding torch. Extra holes had to 
be drilled in a standard 14-in. flange to make the con- 
nection. The new condenser was located as close to the 
low-pressure cylinder as possible and the mercury col- 
umn connected close to the exhaust nozzle. The vacuum 
was then maintained at not less than 26 in., as indi- 
cated by the mercury column, and frequently it was 
possible to reach 27 in. It was noted that increasing 
the vacuum from 26 to 27 in. caused the governor to 
revolve in a higher plane, thus proving this to be eco- 
nomical practice. Had this condition been remedied 
eight years ago, the plant owners would have saved over 
$48,000 in fuel and it could have been learned at that 
time if someone had taken the trouble to connect one 
of the vacuum gages to the cylinder outlet instead of 
connecting both gages to one point on the condenser. 
This same defect exists today in many plants and could 
be remedied at slight cost. 

In another plant having a 350-hp. simple condensing 
engine, the vacuum gage on the condenser showed 25 in. 
of vacuum and it was known that this gage was correct. 
But the exhaust pipe close to the cylinder was so hot 
that you could not hold your hand on it. This showed 
clearly that the pressure at this point was considerably 
above the condenser pressure. When a vacuum gage 
was connected at this point, it never showed over 20 in. 
and frequently showed only 17 in. with a heavy load. A 
larger exhaust pipe was suggested, as it was impossible 
to pass the amount of steam exhausted by the engine 
through the 8-in. pipe. We had no facilities for han- 
dling pipe larger than 4 in., and the manager decided 
that it would cost too much to have a contractor install 
a 10-in. line 50 ft. long. He said, however, that he was 
willing to spend $100 on improving the plant. 

We found that we could move the condenser only 
10 ft. closer to the engine, thus reducing the distance 
to 40 ft. One section of 8-in. pipe was removed; also, 
by turning the condenser 90 deg. from the former 
position, we eliminated one 90-deg. elbow. Under the 
engine cylinder was a 90-deg. elbow and a nipple con- 
necting the exhaust outlet to the horizontal exhaust 
pipe. This being a flanged connection, it was easy to 
remove and substitute an 8-in. tee for the elbow. A 
coil was placed in the 10-ft. piece of pipe removed from 
the exhaust line, and this pipe was connected to the 
tee. A blank flange drilled and tapped for 1}-in. pipe 
was placed at the end of this improvised heater and 
a 1}-in. drip line run to the condenser. 

When water was circulated through the coil, it con- 
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densed the steam in the 8-in. pipe and the condensate 
passed to the condenser through the drip pipe. About 
15 per cent of the engine exhaust was condensed, thus 
the main exhaust line had less steam to handle and 
consequently the pressure drop was less. It was then 
possible to get 22 in. of vacuum, which was a consider- 
able gain, but not sufficient. More coils were added 
until we estimated that fully 30 per cent of the steam 
was condensed before reaching the condenser and the 
vacuum was brought up to 24.5 in. This resulted in 
a saving of 20 tons of coal a month or approximately 
$158. This plant has evidently wasted enough fuel in 
the last ten years to pay for a new engine of the most 
efficient type. ANDREW F. SHEEHAN. 
Holyoke, Mass. 


Testing Induction-Motor Rotors 
When the bars of the rotors make poor contact with 
the end rings in squirrel-cage induction motors, the 
defect will cause low starting and pull-out torques, 
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Diagram of connections for testing condition 
of rotor winding connections 


excessive heating of the rotor and stator windings, 
reduction in speed and efficiency, and may also cause the 
motor to operate noisily. Where the connections become 
very loose, it will cause severe arcing and may injure 
the end rings, the motors should be tested at the earli- 
that some of the bars are making poor connections to 
the end rings, the motors should be tested at the earli- 
est opportunity, and in all cases a test should be made 
for defective connections when a motor is in the shop 
for repairs. 

A method of making this test, which I have found 
satisfactory, is to connect the motor for operation 
single-phase. Where it is on the line and is protected 
by fuses, removing one of the fuses, as in the figure, 
will give single-phase operation. If a circuit.break is 
used for protection, one of the leads to the motor may 
be disconnected. After this has been done, a resistance, 
which can be a water rheostat, should be connected in 
series with the active phase to limit the current to a 
safe value. An ammeter is also connected in the cir- 
cuit, as in the figure, and the switch closed. The cur- 
rent is then adjusted by the rheostat to give a satis- 
factory reading on the ammeter, but not high enough 
to injure the motor. Because the rotor is not revolving, 
the current should be kept to within about 75 per cent 
of full-load value. 

When the current is adjusted, the rotor is turned 
slowly by hand and the effect on the ammeter noted. 
If the connections between the end rings and bars are 
in good condition, then the current readings should be 
about constant. Bars having poor connections when 
they come under the active phase will cause the ammeter 





POWER 


999 


reading to decrease below normal. This is due to the 
rotor winding acting as the secondary winding of a 
transformer. The higher the resistance of the second- 
ary the smaller the current that will flow in it and 
also in the primary winding. Where the bars were 
making very poor connections with the end rings, varia- 
tions of 25 to 30 per cent have been observed in the 
readings, for different positions of the rotors. It should 
be remembered that the high current readings are the 
normal values and any low readings abnormal. Where 
high-resistance connections are indicated in the rotor, 
they should be located and repaired. The method of 
repairing will depend upon the method of attaching the 
bars to the end rings. Where a gas or electric welding 
outfit is available, it may be found advisable to weld all 
the bars to the end rings. A. A. ‘FREDERICKS. 
Philadelphia, Pa. 


Substitute for the Regular Drilling Post 
for Use with Ratchet Drill 


The illustration shows a tool I have made for use 
with a ratchet drill to replace the regular drilling post, 
or “old man” as it is generally called, which is too 
heavy to carry in a tool chest. This tool is similar to a 
small chain drill for use with a bit brace or breast drill 
and can be used with ordinary {- or *s-in. cable chain 
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A home-made device that takes the place of the regular 
drilling post 


obtainable in any hardware store. The chain is slipped 
into the slots in the ends of the bar and is readily 
lengthened or shortened as desired for the work in 
hand. The tool is fitted with a knurled handle 1 in. in 
diameter and 6 in. long to facilitate holding it in posi- 
tion. This tool has been found useful in doing odd 
jobs of drilling around the power plant. 
Fessenden, N. D. D. W. Lewis. 
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Internal-Combustion Boilers 


Referring to your note on the Briinler boiler (March 
10, page 379), I should like to draw attention to some 
articles that appeared in the Journal of the Royal Dutch 
Institute of Engineers as long ago as 1914-15 and in 
which it was made clear’ that: 

1. In 1894 the Dutch engineer Huét patented a sub- 
aqueous boiler, which was, however, not developed 
commercially. 

2. In 1895 Mr. Briinler developed his idea of sub- 
aqueous combustion. 

3. Only about 1908 an experimental installation was 
built. 

4. In 1914 an industrial installation was in use for 
evaporating water from chemical solutions. 

5. The outlook for more general application of the 
principle involved was not favorable. 

6. It is not necessary to have recourse to ultra-violet 
rays or breaking up of atoms to explain the extra 
evaporation from a solution of sodium salts, etc., 
as the products of combustion, combining chem- 
ically with part of the dissolved matter, furnish 
a considerable amount of heat, which cannot be 
considered as being part of the calorific value of 
the fuel. Ir. D. DRESDEN, 

Professor in the Technische Hoogschool. 

The Hague, Holland. 


Securing a Loosened Crankpin 


The article of James E. Noble, in the March 24 issue, 
on “‘How the Piston was Tightened on the Rod,” reminds 
me of an incident of the early days that may be of 
interest, as it compares the practice of the present dav 
with that of several decades ago and is the only case 
of its kind I have met with in many years’ experience. 

During 1880 I was engaged to take charge of a mill 
in New York City, driven by a 26x60-in. engine rated 
at 250 hp. with 60 lb. gage pressure on the boilers. 

When the mill was fully equipped, the load had run 
up to about 350 hp. and at times indicated over 400 hp. 
To meet this unlooked-for load, the pressure was in- 
creased to 85 lb. gage, which was more than the boilers 
were designed for. I was not greatly alarmed about the 
boilers, but I was afraid of the crank disk, which was 
a steel casting made to wrought-iron dimensions, and 
I wanted to have a heavy wrought-iron band shrunk 
over it for safety; but the superintendent, as well as 
the manager of the mill, did not agree with me about 
the danger and we limped along until one Friday just 
before noon, when the crankpin began to heat and we 
shut down two minutes ahead of time. The crankpin 
was a pressed-in fit, but not riveted over, and when the 
rod was disconnected the pin could be taken out and 
replaced by hand. 

A local machine shop was called on for help, and 
when the superintendent came in he agreed with me 
that there should be a band shrunk over the disk as 
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well as a new pin made which could be riveted over 
Accordingly, measurements were taken and work started 
on the new pin. 

It was decided that we must run the next day, anil 
to meet this emergency I procured a piece of tin that 
would just reach around the part of the pin that en- 
tered the crank, and this was held in place with fine 
copper wire. The crank disk was then turned around 
so it could be heated and the pin slipped in place, and 
we ran all the next day. 

When we tried to take the pin out to fit the new one, 
it could not be moved by any jack the machine shop 
could devise, and a series of holes had to be drilled 
across the diameter of the pin before it could be re- 
moved. After the new pin was fitted and a band shrunk 
on the crank, I began to breathe freely again. One 
thing that puzzled me at the time, and is still unsolved, 
is what became of that piece of tin and copper wire. 
No trace of it could be found, and I am convinced that 
the original pin, after the bands were shrunk on the 
crank, would have lasted as long as the other parts of 


the engine. W. H. ODELL. 
Brooklyn, N. Y. 


Valves in the Water-Column Connections 


I have read with interest the articles that have ap- 
peared in Power from time to time regarding the use 
of valves in the water-column connections. 

I have had eleven years’ experience as an operating 
engineer both stationary and marine, and I believe a 
water-column (in stationary service) is a source of dan- 
ger unless it is equipped with valves in the connections. 

At sea, the roll and pitch of the vessel causes a 
continual rise and fall in the gage glass which is ample 
proof that the connections are free and clear, while in 
the average stationary plant where little or no fluctua- 
tion takes place in the water column there appears to 
be no proof that the connections are clear unless there 
are valves in the connections with which to make a 
test. If you close the water connection and open the 
drain and get a strong discharge of steam, you can 
rest assured that the steam connection is clear. Then 
close the steam valve and open the valve in the water 
connection. If a good supply of water is discharged 
you do not need to worry about removing plugs from 
the crosses to make inspections and for cleaning. 

In my experience as an engineer I have never had 
occasion to clean a water-column connection. Neither 
have I seen any insurance company inspector that ob- 
jected to the use of the valves in question. 

In commenting on this subject, V. F. Hackleman and 
J. D. Palmer, in their contributions in the Jan. 27 and 
March 24 issues, respectively, state that they believe 
the water-column to be the most important part of 3 
boiler. Perhaps they are right, but in my opinion it 
is no more important than other appliances such as the 
safety valve and fusible plug. FRED W. FERSON. 

Hoboken, N. J. 
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Pay-As-You-Go Engineering 
There is much food for thought in the editorial 
in the April 14 issue on “Pay-As-You-Go Engineering,” 
and chief engineers in small plants would do well to 


take it to heart. A little money well spent and a little 
work at a time well done, and your plant will be on a 
good foundation before you know it. 

About four years ago I took charge of a small plant, 
the equipment of which is typical of small plants, 
namely: Three return-tubular boilers of 1,500 sq.ft. 
each; a 250-hp. Corliss engine and a small center-crank 
slide-valve high-speed engine direct-connected to a 
direct-current generator used for lighting and charging 
of batteries for trucking purposes, with the usual 
auxiliaries. One can picture a typical run-down plant 
that was good enough during the stress of war, but 
during the period of business depression had to be 
placed on a good footing. 

The first day gave an insight of the condition of the 
plant. On duty at 6 a.m., factory to start at 7. The 
steam pump takes one stroke and stops. The emergency 
injector non-operative—had not been used for a long 
time. A steam pressure of 60 Ib. on the boiler and after 
nearly an hour with no load on the boilers the steam 
pressure rose to 70 lb., the normal working pressure 
being 80 lb. On starting up the engine more trouble 
was found. The whole frame was pulsating owing to 
loose anchor bolts. The main bearing was pounding 
because it had been burnt out some time before and 
had not been rebabbitted. The valves were out of 
adjustment. The lights were going up and down, the 
governor pins and bushings being corroded and worn 
from lack of lubrication. The boilers, however, were 
the worst offenders. No matter how hard the fires were 
worked, the steam pressure was barely sufficient to keep 
the engine turning over. I was told that the coal was 
poor and they were thinking of putting in oil for fuel. 
The boiler settings were in bad shape and the pipes 
were bare. But why continue? Many chiefs are up 
against the same conditions, so I hope the following 
may be of some help. 

What is the first thing to tackle in an aggravated case 
like this? The first thing is the boiler room, as there is 
the place where one can make the best showing in dollars 
and cents. And incidentally, nothing appeals to a boss 
more than beating out the coal man. 

I was particularly fortunate in having a superintend- 
ent who was much interested. An old tube cleaner was 
found and put in shape. The improvement in one of 
the boilers was so noticeable that a new tube cleaner 
was bought. Next on the list was a hand-fired stoker. 
This proved a good investment, so much so that all 
three boilers were equipped with them. One of the old 
second-hand boilers was taken out and a new one 
installed. The steam piping was insulated, leaks in the 
steam lines were repaired, valves were overhauled and 
the cracks in the boiler walls were covered with a good 
boiler coating, thus stopping all air infiltration. The 
insides of the furnaces were also put in good condition. 
Instead of the ordinary hand lance to blow soot from 
the boiler tubes, all three boilers were equipped with 
mechanical soot blowers. 

The usual method of buying coal has been done away 
with, and each boatload comes in with a guaranty that 
it is up to a certain standard as to heat units, ash con- 
‘ents and volatile matter. A water meter, coal scales, 
draft gage and Orsat were some of the auxiliary 


POWER 





1001 


apparatus obtained to aid in putting the plant back into 
good shape. In the meantime the Corliss engine was 
overhauled and put in good running order. The reason 
that the engine does not come in for a greater mention 
is, that where in the engine room one can save pennies, 
in the boiler room one can save dollars. 

The foregoing represents a résumé of four years’ 
efforts. This was accomplished on the principle so aptly 
brought out in the editorial previously referred to. 
The money was invested in the power plant at a time 
when business was poor, as we were running only part 
time. At present we are running night and day. What 
does this work all mean in the end? A drop in monthly 
coal consumption from 390 tons per month to an aver- 
age for the year 1924 of 250 tons. That speaks for 
itself. The increase in wages for the man in charge and 
the men under him has been gratifying. The work has 
been made easier and a better type of men are doing it. 

New York City. G. T. MICHAELS. 


The Use of Pulverized Coal vs. Stokers 

at Richmond Station 

Referring to the report of the power-plant session 
of the annual convention of the American Institute of 
Electrical Engineers in the April 29 issue, the section 
of the report covering my discussion of Mr. Hirschfeld’s 
paper, I feel, is rather misleading. It would indicate 
that, in our opinion, pulverized fuel could not be 
justified. 

I would like to call attention to the fact that, in 
opening my discussion at St. Louis, I stated that the 
conditions under which each individual power plant 
was built must be studied as a separate problem and 
that the decisions reached in our case were different 
from those in other plants because of different con- 
ditions. 

The reported discussion on the subject of pulverized 
fuel is correct so far as it goes, but certain other state- 
ments were made that modified the matter considerably. 
These were as follows: 

“The use of pulverized fuel vs. stokers was carefully 
considered and the stoker firing finally adopted. Studies 
indicated that, with the use of preheated air, and add- 
ing together all the capital charges, operating and 
maintenance expenses, the cost of current at the bus 
would be at least as low as with pulverized fuel. 
We believe it will be slightly better. 

“Three other factors also had bearing on the deci- 
sion: first, the available coal in this territory is of a 
high grade and a poorer grade of coal, while costing 
less per ton at the mine, would cost more per kilowatt- 
hour because of the added transportation expenses re- 
quired to deliver an equivalent B.t.u. value to the plant. 

“Second, the question of ash elimination. The Rich- 
mond station being located in a thickly populated 
district, makes it impossible to consider any system 
where ash or cinders could possibly be distributed on 
the surrounding territory. The ash problem in pulver- 
ized-fuel installations had not, at the time the plant 
was designed, reached a point where positive assurance 
could be obtained, of its satisfactory solution. 

“Third, the necessity of a large coal preparation 
plant such as the one at Trenton Channel was consid- 
ered an added complication to plant operation, as well 
as adding largely to the capital cost.” 

E. L. Hoppinc, Mechanical Engineer, 

Philadelphia, Pa. The Philadelphia Electric Co. 
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A Pessimistic View of the Engineer’s 
Prospects 


I hope you will pardon this outburst, but I could not 
hold it in any longer after I read the statement of the 
“Ad Editor” in the March 31 issue, which is entitled, 
“Thinkers Are Paid Best.” This article is similar in 
tone to numerous others that have appeared in various 
publications from time to time, which would imply that 
the person of knowledge along engineering lines is a 
much sought for creature, endowed with rare gifts of 
talent. 

The idea seems to be given wide credit that engineers 
are of the favored few and that their remuneration is of 
such proportions as to be the envy of those who lack 
the ability or experience to permit them to command 
such eminence. 

I saw an advertisement the other day for an engineer 
to take charge of the operation of a power plant at a 
salary of $4,800 a year, which is not so bad for the 
operating man in comparison with the creative engineer. 
In one of the engineering society magazines there were 
three advertisements for positions which throw light on 
the matter of compensation. One was by an industrial 
mechanical and electrical engineer, thirty-five years of 
age who would accept the princely salary of $225 a 
month. His outline of experience indicated that he is 
one of the wonderful creatures with creative ability. 
With rents and the cost of living as they are at the 
present time, I feel certain that he will balance his 
ledger in red ink. Another engineer of twenty-seven 
wants a position that will pay him $135 a month. Still 
another, thirty years of age, will try to get along with 
$200 a month. 

Look through the advertising columns of any en- 
gineering magazine and compare the positions wanted 
with the positions available and see what you will find. 
Then again compare the class of men available with the 
class of positions available. High-grade men and low- 
grade positions are the rule with an occasional excep- 
tion, and the selection is so great from the large 
number of applicants that exact specifications must and 
can be filled rather than make any compromises with 
men who, by the nature of their training, are supposed 
to be able to adapt themselves to the various differences 
in conditions. 

The bricklayer who sets the brick of the boiler 
furnace of the power plant designed by one of these 
engineers will crowd him hard on pay day. I know of 
one who cannot calculate the area of the passages in a 
fireplace flue, who nevertheless has a reputation as a 
successful builder of them. When he comes to this 
problem he can always find someone who will be glad 
to give him the answer for the asking and one job gets 
him another. He makes $15 a day, and contrary to the 
general idea he works the year around when he chooses. 
When one job is finished or he is discharged for any 
reason, he can wrap up his trowel and hammer and go 
around the corner and start to work the next morning 
if he wishes with no loss of time and no concession 
in wages. 

On the other hand, I know an engineer whose educa- 
tion has been somewhat vicarious according to the 
academic standards, but who has had over twenty 
years’ engineering experience of an unusually broad 
nature in mechanical and electrical lines, in industrial 
and power-plant lines who, after twelve years’ employ- 
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ment with one corporation, found himself) out of a 
position. Finally, in desperation he was forced to take 
work as a draftsman. To him this was a job pure and 
simple, with but the objective of pay day, for a man of 
natural creative ability. The work of drafting has dis- 
couraged this man, and he has reached the dead line of 
forty, feeling that he has made a terrible mistake in 
associating himself with engineering and is looking for 
another way to exercise his creative talents and initia- 
tive. 

A man who took the keenest interest and delight in 
his work has become completely discouraged, for he is 
out of the place which belongs to him by experience and 
ability. He has never demanded a large salary, but 
enough to live decently and lay by a little for the future. 
Money is not everything to this man, but he requires 
the work suited to his ability. He feels that he is shut 
off from the stimulating contacts of men who do things. 

This man, in addition to engineering experience, was 
a proved executive. He lost several months’ income and 
suffered humiliation and much mental distress. He 
answered blind advertisements by the hundred; listed 
himself with various engineering employment agencies, 
but no position developed. He spent his money and 
time to interview those who did include him in the 
doubtless lengthy list of applicants who were promising. 
What was the reason that he did not connect with the 
positions? Perhaps he was a poor salesman, too modest 
to present his wares. I think there was another reason 
-——the old economic one of supply and demand. When 
he asked for a decent living income, he was looked upon 
as a highwayman who wanted the whole roll; but these 
same employers would not hesitate to hire a dozen 
bricklayers and pay each one of them more than he was 
asking because there are not so many of them that the 
market is overstocked. 

In the meantime this nonsense about the attractive 
and enviable position of the engineer is broadcast, and 
every high-school class produces a large percentage of 
students looking toward a career of engineering as the 
bright road to economic independence. The colleges are 
crowded with them. The night schools are jammed 
with them, and those who cannot do otherwise grab off 
a course in some correspondence school so as not to be 
left behind. What is the result? The day of the self- 
made engineer is past. Engineering knowledge, even 
when backed with years of valuable experience, must 
be decorated with a pedigree from one of the foremost 
universities to gain any consideration whatever. 
Ability alone does not count. 

Engineering is supposed to be based on truth, and 
why should there be so much false advertising about it 
even within the ranks? It may be unintentional. At 
least there should be some true recognition of the situa- 
tion and its influence on the coming generation and the 
idea that they gain of the situation. Why don’t they 
know how much drudgery there is in the engineering 
field that has no contact with the much-lauded creative 
phase which is flaunted before their eyes? It is true 
that the employers of engineers will say that they need 
more of them. How nice for them if all classes of labor 
employed by them could have engineering training, but 
what of the individual. 

We seem to be living in an age where bunk predom- 
inates in everything, and loud talk, much advertising and 
bright colors hold sway. A. SEARLES. 

Moscow, Pa. 
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Poorer Economy with Shorter Cutoff 

Cannot better economy be obtained by speeding up an 
engine to permit of cutting off at & in place of | stroke 
with the same load? C. B. b. 

With earlier cutoff, giving higher ratio of expansion 
and lower.terminal pressure, there is increase in loss 
from cylinder condensation, due to the wider range of 
steam temperatures. In consequence of this loss simple 
engines are limited to four or five expansions as an 
economical maximum. With cutoff reduced from {| to 4 
stroke, the increased loss from cylinder condensation 
would amount to more than the greater power realized 
from higher ratio of expansion. 





Piston Clearance with Given Length 
of Connecting Rod 

How can it be known how much piston clearance an 

engine has with a given length of connecting rod? 
oe 

With the connecting rod in place and keyed up to the 
given length, make a mark on the crosshead and cor- 
responding marks on one of the guides when the en- 
gine is on first one dead center and then on the other. 
After these marks are located, detach the connecting 
rod from the crankpin or from the crosshead, and move 
the crosshead as far as it will go with the piston hard 
against the head end of the cylinder. Then make a 
mark on the guide to correspond with the mark pre- 
viously made on the crosshead. The distance between 
this mark and the one made with the engine on dead 
center with the piston in the head end of the cylinder 
will be the piston clearance in the head end. Then in 
the same way move the crosshead as far as it will go 
with the piston hard against the crank end of the cylin- 
der, make a mark on the guide to correspond with the 
mark previously made on the crosshead, and the dis- 
tance between this mark and the one previously made 
on the guide, when the crank was on dead center with 
the piston in the crosshead end of the cylinder, will be 
the amount of piston clearance in that end of the 
cylinder. 


Overheated Grate Bars of Dutch 
Oven Furnaces 

We have a number of boilers with Dutch-oven fur- 
naces in which we burn mill waste and shavings. In 
iwo of these the grate bars and bearer bars last only 
© short time, as they become overheated and bent al- 
though the ashpits are kept clean. What may be the 
cause of this trouble? D.J.E. 

Overheating of the grate bars probably is due to con- 

ant dropping of burning fuel through the grates to 
the ashpit, frequent raking of fires with no dead ash 
left on the grates, or firing irregularly so that during 
much of the time the grates are covered with hot coals 
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the draft is prevented from rising through the grates 
and the air supply is taken in mainly through the firing 
doors or other openings above the grates. A remedy 
would be to feed the fuel in smaller quantities at a 
time, keep the firedoors open no longer than necessary, 
and keep all cracks and crevices of furnaces closed so 
that as much as possible of the air supply will pass up 
through the grates. After the fires have been raked, 
the ashpits should be quenched with water and cleaned. 
Drumming Sound in Water-Tube Boiler 

We have a cross-drum inclined water-tube boiler in 
which there is a drumming or humming sound when 
the damper is open sufficiently to show 0.2 in. draft or 
more. The noise is stopped only when the draft is 
checked to 0.1 to 0.15 in. Alongside there is another 
boiler of the same type in which there is no such drum- 
mirg noise. What may be the reason for the noise? 

H. M. T. 

The drumming or humming noise probably is due to 
liberation of ‘steam bubbles to one of the cross-drums 
from tubes that receive more than their proportion of 
heat of the furnace gases, and may be caused by direct 
discharge of the heated gas from the second to the 
third pass through a hole in the baffling which probably 
is near the top. Such an opening in the baffling would 
make a concentration or impingement of hot gases on 
the upper ends of water tubes of the third pass that 
would result in extraordinary liberation of steam in 
the most exposed tubes, whereas if all the gases trav- 
eled the full length of the second pass, the heat would 
be more uniformly distributed. 


Cause of Lights Flickering 

We have in service a compound-wound 6-pole 125-volt 
75-kw. direct-current generator. This machine is direct 
connected, is about twenty years old and the speed is 
265 to 290 r.p.m. Recently, the ammeter and voltmeter 
readings started varying back and forth and at the 
same time the lights flicker. The field coils heat and 
the voltage varies between 125 and 90. Can you explain 
what is causing the trouble? G. M. 

It is not stated how the generator is driven, but 
assuming it is by a steam engine, the first thing to do 
is to see that the speed of the engine is constant for 
a given load. Speed ranges from 265 to 290 r.p.m. 
are given; these figures are probably taken off the 
nameplate and are not speeds that were obtained with 
the machine in operation. The field coils are said to 
heat, but do they any more now than they ever did? 
If some of the field coils have a higher temperature 
than others, it indicates that the low-temperature coils 
are short-circuited. Particular attention is called to 
the fact that the low-temperature coils are the defective 
ones. However, no attempt should be made to pass 
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judgment upon the field coils until the machine has 
been given an opportunity to cool down thoroughly, 
such as when it has stood idle all night and then started 
up. It is easy to go astray in a conclusion regarding 
the temperature of the field coils unless actual tem- 
perature measurements are made with a thermometer. 
This can be done by attaching the bulb of the thermom- 
eter to the surface of the field coils with a piece of 
putty. 

Another cause of the lights’ flickering is loose con- 
nections in either the armature or the field circuit. If 
the loose connections are in the armature circuit, they 
can generally be detected by their temperature. These 
connections may be in the switches, circuit breakers, 
where the lugs of the various wires are bolted to the 
terminals, or where the wires are soldered into the 
lugs. It not infrequently happens that a wire is improp- 
erly soldered into a lug, and it may run along for 
a considerable time before giving trouble. It would 
be advisable to inspect carefully the connections made 
at the generator and switchboard. Another place to 
look for poor connections is in the field rheostat. It 
may be that the contact arm is making poor connec- 
tion with the contact buttons. Another cause for the 
lights’ flickering is the brushes making poor contact 
with the commutator. This may be due to the condi- 
tion of the commutator itself, the length of the brushes, 
or they may be sticking in the brush-holders. Another 
thing to do is to see that the brushes are properly 
spaced around the commutator. If they are unequally 
spaced, there may be heavy circulating currents through 
the armature. This could be caused by uneven wear of 
the brushes in certain types of brush-holders. 


Cushion of Duplex Pump 


How is cushion obtained and regulated on a duplex 
steam pump? CG. A. P. 

As shown in the sectional view, Fig. 1, the steam 
cylinder of a duplex steam pump is provided with two 
sets of ports. The outer ports k, or those next to the 
ends of the steam cylinder, are steam ports which are 
for steam admission only, and guide the steam into 
the clearance space behind the piston. The inner ports 



































Fig. 1—Sectional view showing ports in 
steain cylinder of duplex pump 


l, which terminate a short distance from the cylinder 
heads, are the exhaust ports. The piston, in approach- 
ing the end of a stroke, covers the exhaust port. 
Exhaust steam then remaining in the end of the cylin- 
der and steam port is compressed by the piston, and 
the distance m from the outer edge of the exhaust 
port to the head forms the cushion. There is no means 
of changing this distance to adjust the cushion, and 
some pumps are provided with a passage between the 
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ports k and l and a valve n, called a cushion valve, is 
inserted, which can be opened should the piston cushion 
too heavily. 

Fig. 2 is a vertical section and Fig. 3 a horizontal 
section showing the arrangement of a type of cushion 
valve. A separate port d, Fig. 3, is cast on the side 
of the main ports as indicated in the vertical section 
at d’, and this port connects the two main ports a and b. 
Communication between the ports can be regulated by 
the valve v. Another type of cushion valve is shown 
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Figs. 2 and 3—Arrangement of ground seat cushion valve 
Figs. 5 and 4—Arrangement of plug type cushion valve 


in the vertical section, Fig. 4, and horizontal section. 
Fig. 5. A hole ec’ Fig. 4, is drilled lengthwise into the 
bridge between the ports a and b, and this hole, being 
larger in diameter than the thickness of the bridge, 
will open communication between the two ports. A 
plug valve c, Fig. 5, is then inserted for regulating the 
communication between the ports a and 6. Unless the 
sides of the plug are a tight fit, the passage can be 
closed only imperfectly, and as leakage becomes worse 
from wear, the type of cushion valve illustrated in 
Figs. 2 and 3 is preferable, as the latter may be made 
perfectly tight by grinding. 


Inspection of Transformers 


When transformers are mounted on poles, how fre- 
quently should they be inspected to comply with what 
is considered good practice? F.R.A. 


What would be considered good practice will vary . 


with the men making the recommendation and to some 
extent upon the conditions under which the equipment 
operates. The Electric Power Club, in its “Instructions 
for the Care and Operation of Distribution Trans- 
former,” recommends the following practice for the care 
of pole-mounted distribution transformers in service: 

1. The oil level should be inspected once every year 
and enough oil added to bring the level up to the mark 
inside the tank or on the oil gage. 

2. Every three years the oil should be removed from 
the tank and replaced with clean, dry oil. 

3. A periodic check of the load should be made to 
make sure a transformer is not being overloaded. 


[Corespondents sending us inquiries, should sign 
their communications with full names and post offic« 
addresses. This is necessary to guarantee the good 
faith of the communication and for the inquiries to 
receive attention.—Editor. } 
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New and Improved. Equipment +4 
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Wulff Automatic Water 
Gage 


In the accompanying illustration is 
shown a water gage in which the steam 
and water are automatically shut off 
with the bursting of the glass and the 
gage automatically goes back to work 




















Partial section and assembly of gage 


after the glass has been replaced. This 
gage has been used quite extensively 
in railway work and is now being in- 
troduced into stationary practice by the 
Wulff Automatic Safety Valve Co., 4124 
North Keeler Ave., Chicago. 

The photograph shows the general 
arrangement, the steam and water 
valves being cast of solid bronze and 
machined to do away with cores and 
thus eliminate the possibility of leakage 
from sand holes. Either hand- or 
chain-operated valves are used. 

Discharge from either valve is into 
a check-valve chamber. This chamber 
for the steam valve is shown in partial 
section, with the check resting on the 
bottom, as it does normally when the 
pressures at the two terminals are in 
equilibrium. Cross-connection is made 
to an elongated chamber on the other 
side of the steam valve, which is the 
upper terminal for the glass and serves 
2s a guide when inserting a new glass 
through the plugged opening at the 
top. The lower terminal for the glass 
is the check valve chamber attached to 
the water valve. 

In operation both the steam and 
water hand valves have full opening at 
all times and need not be touched in 





case a water glass breaks. With the 
unbalancing of the pressure, both steam 
and water checks are forced to their 
seats and held there by the pressure. 
The new glass is inserted and within 
a minute after the locknuts are tight- 
ened, the gage is back in operation. 
This is made possible by a small groove 
in the seat of the steam check valve. 
This groove allows the pressure to 
build up gradually in the glass, so that 
when steam and water pressures are 
equalized, the checks fall away from 
their seats and the new glass is in 
service. The time element permits of 
gradual expansion of the glass and 
does not subject it to the severe strain 
imposed by suddenly turning on the 
full head of steam. 

Another feature of the gage is the 
provision for cleaning. By closing the 
hand valves, access is given to the 
check and guide chambers through the 
numerous plugs indicated. 

The valves are made in all sizes and 
are guaranteed and tested for pressures 
up to 300 lb. Special designs can be 
made for higher pressures. 


Rotary Air Compressor 


A valveless rotary compressor that 
is compact and simple in design has 
been developed by John Milne, 273 
Greenwich St., New York City. 

It consists of a cylinder D inclosed 
between two end covers F’, the cylinder 
being divided internally into two cham- 
bers by a hollow transverse partition E, 
through the center of which the motor 
shaft passes. On the shaft is mounted, 
on either side of the partition EF, an 
eccentric A, which rotates within a 
ring B, the ring itself being kept from 
rotating by engaging with a “sliding 
partition” C, which is free to slide up 
and down in ways within the boss G 
on top of the cylinder casing. 

Compression takes place in the nar- 
row annular space between the periph- 
eral surface of the ring B and the inner 


wall of the cylinder D. Kept from 
rotating as it is by C, which is free 
to slide vertically on its ways in G, 
the ring receives from the eccentric 
retor piston A the only motion possible 
for it, which is as follows: 

Starting at a point immediately to 
the right of the sliding partition, the 
peripheral surface of the ring B is 
brought into contact with the inner 
surface of the cylinder D; this elemen- 
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Fig. 2—Compressor with parts in place 


tal contact of the two surfaces con- 
tinues in a clockwise direction as the 
eccentric turns, until, at last complet- 
ing the cycle, contact has been made 
immediately to the left of the sliding 
partition C. The air inlet is at J. 
Before the cycle of compression 
starts, air enters this port, filling the 
space between the ring and the cylinder 
wall. This port is first closed by the 
ring itself as the rotor begins to turn. 
As the turning continues, the air thus 
entrapped is squeezed or compressed 

















Fig. 1—Compressor disassembled 
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between the ring and cylinder wall and 
forced into a continually decreasing 
space ahead of the advancing point of 
contact, until, just as the cycle is com- 
pleted, the three outlet ports (J in 
the ring, H in the rotor piston and L 
in the cover) come into register with 
one another, permitting the compressed 
air to escape from the cylinder. 

Water or other cooling medium is cir- 
culated through the cavity within the 
hollow partition, entering and leaving 
through the pipes KK. 

A minimum of vibration is obtained 
by proper balance of the parts. On the 
opposite side of the hollow partition E, 
the cylinder, rotor and ring and sliding 
partition are duplicated, so that there 
are two compressors having a common 
cylinder casing. These are arranged to 
balance each other and may be inde- 
pendent of each other, one functioning 
as a compressor while the other is 
producing a vacuum. 


Gardner Self-Lubricating 
Power Pumps 


Recent changes and improvements to 
the line of power pumps manufactured 
by the Gardner Governor Co., Quincy, 
Ill., include the employment of an en- 
tirely inclosed power end, designed to 
give lubrication to all parts of the 
pumps from one oil reservoir, thus 
eliminating the frequent oiling usually 
necessary. 

Referring to the illustration, the main 
driving gear runs partly submerged 
in oil and carries it to channels that 
distribute it to other bearings of the 
pump. The power end of the pump has 
been redesigned, and the main driving 
gear is now placed in the middle of the 
mainshaft, while the pump is actuated 
by eccentrics on the gear instead of by 
a crankshaft as previously used. This 
construction has the advantage of giv- 
ing larger bearing surfaces, and con- 
sequently less adjustment is required. 
This line of pumps is especially adapted 
for remote control service or where 
pumps are required to operate with a 
minimum amount of attention and are 
built for belt drive as shown or with 
spur gear reduction to a motor mounted 
on the pump frame. 
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Page T. H. B. Type Bent- 
Tube Boiler 


The new type of bent-tube boiler 
shown in the accompanying illustra- 
tion has been designed by T. H. Bur- 
ton, who is associated with the Page 
Water Tube Boilers Co., of Chicago. 
Simplicity, large combustion volume 
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tubes into a secondary combustior 
space, returning to the other side int: 
an enlarged area and crossing th 
tubes of the first bank for the third 
time at the drum. The gases passing 
below the baffle on the fire side prevent 
the formation of a pocket or dead space 
in the tube surface back of the baffle. 
Of the central baffle, the outstand- 
ing feature is its special shape and 
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Sectional elevation of boiler showing arrangement of 
tube banks and baffling 


and baffling to give an unusual number 
of gas passes over the tubes are the 
features of the new boiler. Over all, 
the tubes are 21 deep arranged in 
banks as indicated. In the first bank 
a deflecting fire-tile baffle divides the 
flow of gases, part passing across the 
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Partial phantom view showing pump drive 


size to give the gas travel indicated. 
The gases cross the bank of liberating 
tubes twice, pass down the third bank 
of tubes and up the rear bank, the 
short baffle from the rear wall causing 
them to expand into the space in front 
of the bank and again cross the tubes 
at the outlet. 

In their complete circuit through the 
boiler, the gases cross the tubes eight 
times, and withal there is only one 
drop in the flow, this being down the 
third bank. For these reasons it was 
possible to limit the number of drums 
to three and construct a boiler having 
a low draft loss through the setting. 

In the steam drum at the rear the 
water level is maintained at the center 
of the drum and in the front drum this 
level is 3 in. above the center. The 
ample liberating area in the _ tubes 
connecting the two drums prevents the 
backing down of the water in the rear 
bank of tubes, customary to this gen- 
eral design. In the two rows of super- 
heating tubes at the top of the setting, 
the temperature of the steam is raised 
about 50 deg. F., the steam passing 
from the front drum directly to the 
dry pipe at the outlet of the rear 
drum. When more superheat is desir- 
able, a superheater of standard design 
may be installed above the furnace arch. 
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Suggested Rules for the Care 


of Power Boilers’ 


Proposed as an addition to the A. S. M. E. Boiler Construction Code 


T IS the request of the Committee 

that these proposed rules be fully 
and freely discussed so that it may be 
possible for any one to suggest changes 
before the rules are brought to final 
form and presented to the Council for 
approval. Discussions should be mailed 
to C. W. Obert, Secretary of the Boiler 
Code Committee, 29 West 39th St., New 
York, N. Y., in order that they may be 
considered by the Boiler Code Com- 
mittee. 


III—-Rules for Inspection 
Preliminary 

C-92. All power boilers should be 
given one internal and two external 
inspections per year by the state or 
municipal inspectors having jurisdic- 
tion or by the inspectors of the insur- 
ance company carrying the risk. These 
inspectors are hereinafter termed au- 
thorized inspectors. 

C-93. Similar inspections should be 
made by the person responsible for the 
boiler plant as a whole or his duly 
authorized representative who is here- 
inafter termed the “plant inspector.” 
Such inspections shall be supplemen- 
tary to and in no wise considered as 
supplanting or superseding the inspec- 
tions made by authorized inspectors. 
Such inspections shall be made in ac- 
cordance with the following rules: 

C-94. A-yrecord of each inspection 
shall be kept in a uniform manner so 
that any change of condition can be 
definitely compared, especially with ref- 
erence to thickness of scale, corrosion, 
cracks and other unusual conditions. 

C-95. Between periodical inspections 
by authorized inspectors, the plant in- 
spector shall closely observe the oper- 
ation and condition of the boilers and 
shall report immediately to the proper 
authorities any serious defects, doubt- 
ful conditions or unusual occurrences. 

C-9¢. An external inspection shall 
comprehend the superficial examina- 
tion of the boiler, its appurtenances 
and connections, and does not neces- 
sarily require that the boiler be off the 
line. It is a form of examination to 
check up care and management mainly. 

C-97. The internal inspection of the 
boiler shall be a comprehensive and 
thorough examination in every detail, 
embracing particularly the determina- 
tion of the suitability of the boiler for 
pressure carried, strength of its parts, 
possible deterioration in service and 
advisability of its continuance under 
the pressure carried previous to in- 
spection. 

C-98. No particular preparations 
shall be necessary for an external in- 
Spection other than giving the plant 
inspector convenient access to the 
boiler and its connections. 





The rules were presented 
caring at the A.S.M.E. 
‘lilwaukee. On account of the length of 
the rules Power is printing them in short 
nstallments, of which this is the fourth. 


at a public 


| Spring Meeting in 





C-99. The internal inspection shall 
call for somewhat extensive prepara- 
tion, mainly the proper cooling and 
opening up the boiler together with a 
thorough cleaning of the boiler, includ- 
ing setting. 

C-100. The walls, baffles, tubes and 
shell shall be thoroughly swept down 
and the ash and soot removed to give 
the plant inspector opportunity to ex- 
amine the parts closely and to eliminate 
danger from hot contact. 


C-101. Where steam soot blowers 
are used, the tubes shall be well dusted 
and cleaned before the blowing opera- 
tion has commenced. 


C-102. When boiler and setting are 
sufficiently cooled, the blowoff valve shall 
be opened and the water removed. Then 
the manhole and handhole covers shall 
be removed to allow circulation of air 
through the boiler. 

C-103. The inside of shell, drums and 
tubes shall then be washed down thor- 
oughly to remove mud, loose scale or 
similar deposits. The washing opera- 
tion shall be conducted from above as 
far as possible to carry the material 
downward to blowoff or lower hand- 
holes. 


C-104. Use hose with considerable 
force or hand tools if necessary to 
remove scale. Disconnect the blowoff 
line close to the boiler and run the 
water to waste, or, when practicable, 
provide a screen which can be inserted 
in the blowoff hole. Wash the tubes 
of horizontal-return tubular boilers 
from below as well as from above. 

See that the water does not come in 
contact with the brickwork of the com- 
bustion chamber, or if this cannot be 
avoided, see that the brickwork is dried 
out carefully when firing up. 

C-105. Before entering the drums or 
shell of a boiler, see that the blowoff 
valves, the main stop valve, the feed- 
water valves, and other valves are 
closed. Use some reliable method of 
safeguarding anyone entering the shell 
or drum. 

It is recommended that when the 
blowoff valves of a boiler being cleaned 
are connected into a common header, 
the blowoff valves of all other boilers 
be properly safeguarded against open- 
ing into the boiler being cleaned. 

When electric extension cords are 
used for entering a boiler, the cord 
should not only be well insulated but 
designed to withstand mechanical in- 
jury and maintained in good condition. 
The lamps should be provided with 
suitable guards. 


C-106. The plant inspector shall 
have available the data on the boiler, 
dimensions, age, particulars as to pre- 
vious defects noted, if any, and shall 
watch for any indication of decrease 
in the pressure-carrying capacity of the 
boiler and report any such findings to 
his immediate superiors. 


External Inspection 


C-107. The plant inspector shall ex- 
amine the boiler for level, noting 
whether or not there has been any 


tendency to settlement, especially the 
transverse level of the top tubes in 
horizontal-return tubular boilers. He 
shall see that proper provision is made 
for expansion. 

C-108. Examination shall then be 
made of the feed connection to see that 
it is clear and in good working condi- 
tion. 

C-109. Examination shall be made 
for evidences of corrosion on the exte- 
rior of shell from rain coming down 
the stack or from leaking roofs, valves 
or pipes. 

C-110. Inspection shall be made to 
see if there is any leakage of flame on 
dry sheets, particularly at the back 
arch of return-tubular boilers, which 
should be entirely clear of the rear 
tube sheet with sheet metal or asbestos 
rope covering the gap. Tie rods and 
buck stays shall be examined for con- 
dition and_ possible’ shifting from 
place. 

C-111. The plant inspector shall note 
the proximity of overhead shafts or 
any machinery which might drop down 
on or strike the boiler in case of acci- 
dent. 

C-112. The plant inspector shall 
note the presence of lumber or other 
material piled on boiler or setting for 
purposes of drying or storage and 
which may endanger the setting or the 
safety and accessibility of the appara- 
tus. The practice of drying or stor- 
ing materials on top of boiler settings 
should not be allowed. 

C-113. A careful examination shall 
be made of the safety valve, its connec- 
tion to the boiler, its escape pipe, its 
drip, and supports. 

Test the valves in accordance with 
the instructions given for the partic- 
ular plant. Test the safety valves by 
gently raising the valve off the seat 
by hand, or, when practicable, test the 
valves daily by raising the steam pres- 
sure to the popping pressure of the 
safety valve. Small chains or wires 
attached to the levers of pop safety 
valves and extended over pulleys to 
other parts of the boiler room may be 
used. If the valve sticks, do not try 
to release it by hammering; drop the 
pressure in the boiler and clean the 
valve seat or correct any other defect 
that may be found. When an addi- 
tional safety valve is installed on a 
boiler in excess of the capacity required 
by the Rules for the Construction of 
Power Boilers and the capacity of that 
valve is equal to the capacity of the 
faulty safety valve, the boiler may 
remain in operation until it can be con- 
veniently taken out of service. 

C-114. The water glass, gage cocks, 
water-column connections, and blowoffs 
shall be tested to see if the connections 
are free. Boiler pressure gages and 
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master gages shall be checked with 
other reliable gages in the same system. 
It should also be done after replacing 
water glasses and more frequently 
when trouble is experienced with boiler 
compounds, foaming, priming, and 
other feed-water troubles that are apt 
to cause choking of the connecticns. 
Internal Inspection 


C-115. The plant inspector shall 
enter the drums of the boiler to make 
personal examination of conditions, but 
before entering he shall first make sure 
that they have been properly ventilated 
and that there is no inflammable gas 
present. 

C-116. Before entering the shell or 
drum the plant inspecter shall see that 
the blowoff valve, the main steam valve, 
feed-water valves, and other valves are 
closed. Use some reliable method of 
safeguarding anyone inside the boiler. 

C-117. Careful examination of the 
interior of the boiler shall be made for 
cracks, pitting, corrosion, scale, and 
thin places in the shell. The upper 
half of drums in the steam space shall 
be examined particularly for signs of 
grease and oil. 

C-118. The interior of the tubes 
should be examined for scale and de- 
posits and the space between the tubes 
in the case of a return-tubular boiler 
made visible by lowering candle or 
small light between them for the pur- 
pose of making sure that there is no 
restriction of the circulation. 

C-119. The location of the feed dis- 
charge and condition of the trough 
under it shall be noted. Dry pipes 
shall be examined to see that their 
openings and perforations are free 
from deposits. All interior fittings 
Shall be examined for loose connections. 

C-120. The interior face of the 
riveted joints shall be examined for 
condition of riveting, thinness of metal, 
corrosion, cracks, etc. The plant in- 
spector shall note any wasting away 
and cracking of stays and braces. Par- 
ticular examination shall be made of 
any welded stays or braces. 


C-121. If fusible plugs are used, see 
that they are kept in good condition 
and that they are not used for more 
than one year as provided for in Par. 
A-19 of the Power Boiler Section of the 
Code. When the boiler is open, scrape 
clean and bright the exposed surfaces 
of the fusible metal as well as the sur- 
face of the boiler near the plugs. If 
the fusible metal does not appear 
sound, renew the plug. Never refill a 
plug with anything but new metal of a 
quality specified in Par. A-19 of the 
Power Boiler Section of the Code. 


Furnace and Parts Exposed to Fire 


C-122. The plant inspector shall go 
into the furnace for the examination of 
the exterior of the tubes, shell, brick- 
work and baffles. 


C-123. Where soot blowers are used, 
the inspector should examine them and 
also examine the boiler tubes for injury 
due to impingement of steam. 

C-124. The plant inspector shall ex- 
amine the setting for cracks, settle- 
ment, and loose brick which may lean 
against the boiler. Where brickwork 


is used as insulation of steel supporting 


POWER 


members it shall be examined to see 
that it is in good condition and that 
the air space, if any, is maintained. 
The furnace lining shall be examined 
for spalling, cracking and settlement. 
In vertical water-tube boilers, the 
bridge walls shall be inspected to see 
that the mud drum is properly pro- 
tected. The plant inspector shall ex- 
amine baffle and check walls particu- 
larly for holes which may permit 
flaming through. 


C-125. The blowoff connection should 
be examined carefully for corrosion and 
weakness where it connects with the 
boiler. The protective cover of brick 
or tile should be intact and not inter- 
fere in any way with the expansion of 
the boiler or pipe. 

C-126. Particular attention shall be 
given the tube ends and tube sheets in 
the case of horizontal-return tubular 
boilers. The plant inspector shall note 
any corrosion of the sheets, signs of 
leaking tubes, excessive thinning of the 
tubes from repeated rollings, and the 
condition of tube ends of circulating 
tubes and mud-drum nipples of water- 
tube boilers. 


C-127. The plant inspector shall 
note any tendency to corrosion from 
leakage of manhole and _handholes 
under tubes in tube sheets of return- 
tubular boilers. 


Appurtenances 


C-128. An examination of the condi- 
tion of the main header and its con- 
nections to the boiler shall be made to 
ascertain that it is properly supported, 
that due allowance is made for ex- 
pansion without throwing strains on 
the boiler, and that the non-return stop 
valves are in good working condition 
and so placed that there is no pocket 
in the connection to hold water unless 
properly drained. 


C-129. The plant inspector shall 
note the position of the steam gage and 
gage cocks, ascertain that the pipes 
leading to the water column and water 
glass are level, and by leveling across 
the top row of tubes or from the posi- 
tion of the fusible plug check the posi- 
tion of the water glass. 

C-130. Check the pipe line and all 
exterior supports to see that the proper 
tension and alignment are maintained. 
Where boiler foundations are independ- 
ent of building foundations, joints on 
the steam and feed connections shall 
be disconnected once a year or other 
reliable means shall be employed to 
check possible settlings. 


Care and Management 


C-131. The plant inspector shall 
note particularly any evidences of care- 
lessness in the care and management of 
the boiler and its appurtenances. 

C-132. The plant inspector shall 
recommend immediate remedy of any 
unsafe conditions or undesirable prac- 
tices he may uncover and shall report 
promptly and fully on the results of his 
inspection to his immediate superiors. 

C-133. The plant inspector should 
be furnished a copy of all reports of 
inspections made by authorized inspec- 
tors and see that all recommendations 
in such reports are promptly and care- 
fully carried to completion. 
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Enormous Expansion in 
Electric Light and Power 
Industry 


“Two thousand dollars a minute must 
be raised in the next ten years to 
finance the electric light and power 
industry of the United States,” de- 
clared President Franklin T. Griffith, in 
his annual address at the forty-eighth 
convention of the National Electric 
Light Association on Tuesday of last 
week in San Francisco. The stupend- 
ous task of raising ten billion dollars 
in a single decade, the speaker said, is 
one of the outstanding problems of the 
industry, but it bids fair to be solved 
through the co-operation of the public 
and the companies working along the 
lines of sound development, good serv- 
ice, improving public relations, fair 
rates and customer ownership. 

The capital invested in the electric 
industry exceeds seven billion dollars, 
and it is being augmented at the rate 
of one billion dollars a year in round 
numbers. During 1924 the central sta- 
tion companies financed themselves to 
the extent of $1,250,000,000, of which 
about one billion dollars was money 
raised for new power plants, transmis- 
sion and distribution systems, for ex- 
tensions to existing lines and for other 
service facilities. The remaining quar- 
ter of a billion was for refunding pur- 
poses. 


THREE MILLION ELECTRIC 
UTILITY INVESTORS 


“It is most gratifying,” said the 
speaker, “that the public itself is com- 
ing to our aid in the herculean task of 
meeting our financial requirements in 
ever increasing volume and numbers. 
The public last year bought or sub- 
scribed for junior securities to the ex- 
tent of nearly $400,000,000, and the 
number of investors in light and power 
securities today in this country is esti- 
mated at nearly 3,000,000. If we con- 
tinue to act in good faith in our deal- 
ings with our customers and the public 
we may reasonably assume that ou 
difficulties in meeting new capital re- 
quirements will steadily diminish.” 

Expansion during the last year has 
gone on apace. The light and power 
companies were called upon to increase 
their productive capacity to nearly 
54,000,000,000 kw.-hr., and if the pres- 
ent ratio of increase continues during 
the balance of the year, 1925 will regis- 
ter a volume of output not very much 
below 60,000,000,000 kw.-hr. During 
the year 1924 the gross revenue ex- 
ceeded $1,350,000,000 and there ‘s every 
reason to look for a total of $1,500,000,- 
000 for the current calendar year. 


The utilization of 
water-power resources 





Switzerland’s 
was. energet- 


ically promoted during 1924. The sta- 
tions at Waegittal, Lungera and 


Amstag added 75,600 hp., so that at 
the end of 1924 Switzerland had a total 
of approximately 2,000,000 hp. of hydro- 
electric energy. An additional 295,000 
hp. will be furnished by the four new 
stations now under construction, and 
an addition to Waeggital station, ac- 
cording to a report by the U. S. vice- 
consul at Zurich. 
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Secretary Hoover Advoeates State Control 
of Power Industry 


Reviews Benefits of Power to Human Beings — Tells of 
Progress of Central Generation of Power 


TATE REGULATION of electrical 

power as opposed to federal control 
was upheld by Herbert C. Hoover, Sec- 
retary of Commerce, in an address be- 
fore the annual convention of the Na- 
tional Electric Light Association on 
June 17 at San Francisco. Mr. Hoover 
said in part: 

“We are in the midst of a great 
transformation in the development of 
electrical power. It amounts almost to 
an industrial revolution, for it bears 
upon its wings the most profound ad- 
vance of American industry in a gen- 
eration. It is reducing the burden of 
human toil, it is increasing produc- 
tivity, it is bringing increased comfort 
to our people—and it has raised some 
new questions in relation to govern- 
mental regulation. 


PROGRESS IN CENTRAL GENERATION 


“We are well along the road in this 
evolution to central generation and in- 
terconnection. It is moving silently but 
stupendously before our very eyes. It 
is probably one-third complete. It is 
marked by movement in four directions. 
The first is the erection of highly effi- 
cient central generating stations of 
enormous size; second, the consolida- 
tion of town plants to form district 
power systems, supplied from these cen- 
tral stations; third, the interconnection 
of district systems:for the transfer of 
power between them to balance de- 
mands of one system as against the 
other, and, fourth, transmitted power 
is rapidly replacing individual steam 
drivers and local electric generators. 


HoLtps STATE REGULATIONS ADEQUATE 


“There is some anxiety in the public 
mind,” Secretary Hoover said, “as to 
whether public interest will be ade- 
quately protected in this great trans- 
formation.” We have throughout the 
nation, by the forty-eight States acting 
independently, definitely abandoned the 
notion of compelling competition in 
electrical service as a method of hold- 
ing down rates and holding up service. 

The states have in effect conferred 
definite territorial monopolies in order 

avoid the fabulous duplication of 
equipment, investment, financial insta- 
lity, operating expenses and costs to 
nsumers that would be required to 
maintain competition to every house- 
jolder and every factory. And when 
deliberately clothe an industry with 
habiliments of a monopoly, neither 
e industry nor the public any longer 
‘putes the necessity of full control of 





rates, profits, service and finance by 
government regulation. 

“The real issue in this question is 
whether states, through their regula- 
tive powers, are already in control of 
the situation for the public interest. 

“The anxiety in the public mind over 
these charges is inherited from the bit- 
ter chapter of exploitation when the 
railroads went through a similar era 
of expansion. 

“Tt has been proposed,” he continued, 
“that as power districts may be no re- 
specters of state lines we must have 
federal regulation of power. I do not 
agree with the conclusion that federal 
regulation is necessary. I can see no 
reason for the imposition of a superior 
regulation merely because Congress 
may have power to exercise its author- 
ity under the commerce clause. The 
essence of regulation lies in a tight 
grip on the concern that actually deals 
with the consumer. 

“And,” he said, “there are the most 
weighty reasons against federal regu- 
lation. Power is, by necessity, bound 
to be local in its districts—as to its 
service, its generation and distribution. 
It differs widely from the interstate 
implications of the railways where they 
are dependent not upon districts but 
upon whole groups of states. Nothing 
will produce worse service than to at- 
tempt to transfer local problems to ab- 
sentee solution at Washington. And if 
our democracy will stand at all it must 
stand upon the local responsibility. 

“We shall sooner or later have diffi- 
cult problems to solve in connection 
with the relationship of byproduct 
power from federal construction of 
dams for flood control, reclamation and 
navigation such as Muscle Shoals, the 
Colorado and St. Lawrence Rivers, and 
we should solve them on engineering 
principles.” 


Coosa River To Be 
Developed 


The Alabama Power Co. filed on June 
15 with the Federal Power Commission 
an application for license to build a 
hydro-electric power dam on the Coosa 
River fifteen miles above Montgomery, 
Ala. It desires to begin construction 
in December, 1925, and proposes to 
complete the project within three years. 

The dam is to be 90 ft. high with an 
initial installation of 72,000 hp. esti- 
mated to cost $13,500,000. It will com- 
plete about 65 miles of navigation pool 
created by the power dams of this com- 
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pany on the 116-mile non-navigable 
stretch of the Coosa River between 
Gadsden and Montgomery, Ala. These 
pools submerge several small low locks 
and dams built by the government more 
than a third of a century ago to improve 
navigation, but which have long since 
been abondoned. 


Westinghouse Head Predicts 
Stable Business Conditions 


E. M. Herr, president of the West- 
inghouse Electric & Manufacturing 
Co., at a stockholders’ meeting held 
recently, stated: “The volume of busi- 
ness continues on a satisfactory basis 
and without material variation either 
up or down. The outlook for the year 
is of rather stable conditions in volume 
of business taken and, consequently, of 
shipment of our product.” 


New Plant on Androscoggin 
River Forecast 


The Insull interests through the Mid- 
dle West Utilities Co. of Chicago, re- 
cently acquired a controlling interes 
in the Central Maine Power Co. The 
Central Maine is one of the largest and 
best-known systems in New England 
and represents a consolidation of about 
sixty electric gas and electric railway 
properties serving 193 communities and 
generating about 150,000,000 kw.-hr. 
per year. The company operates 
twenty-two hydro-electric and two 
steam plants. The first step in the 
company’s’ industrial expansion of 
Maine will be its development of power 
at Clark’s Rips on the Androscoggin 
River, it is reported. 


Canada To Export Power Only 
On Yearly Basis 


On June 15 Prime Minister King 
stated in the House that the Canadian 
government intends to permit the ex- 
portation of hydro-electric power to 
the United States only on a yearly 
basis. He said: 

“Where electric energy is being ex- 
ported under licenses for that period of 
time all parties must understand that 
one of the purposes in making the 
reservation of the limited time is that 
this country may at any moment, with- 
out giving cause for any right of action 
or ill-feeling on the part of another 
country to which energy is being ex- 
ported, have a right to make use of its 
own electric energy as required.” 

The government’s attitude was stated 
during a discussion of an amendment 
moved by R. V. Lesueur, Conservative, 
West Lambton, to a motion to go into 
the question of supply. The amend- 
ment, besides proposing the yearly 
license plan, stiplated that no iicense 
should be issued beyond those outstand- 
ing, except for off-peak power. 
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Stevens Graduates 102 
Mechanical Engineers 


Dr. Alexander C. Humphreys, presi- 
dent of Stevens Institute of Technology, 
distributed diplomas to the 102 gradu- 
ating mechanical engineers at the com- 
mencement exercises held on the lawa 
at Castle Stevens, Hoboken, on June 16. 
The degree of doctor of science was 
conferred on Charles Albert Browne, 
chief of the Bureau of Chemistry, 
United States Department of Agricul- 
ture. The principal address was deliv- 
ered by George E. Roberts, vice-presi- 
dent of the National City Bank and a 
reception was tendered the alumni 
guests and students by Dr. and Mrs. 
Humphreys after the exercises. 


132,000-Volt Cable Will Be 
Installed in New York 


Recently, the New York Edison Co. 
placed an order with the General Elec- 
tric Co. for an underground 132,000- 
volt cable to be installed in the Bronx. 
This new line, costing about $2,500,000, 
will be used to tie in the generating 
stations of the New York Edison Co. 
and its allied companies, increasing the 
reliability of service and making avail- 
able 120,000 hp. additional for this 
section. 

The cable to be used for this purpose 

is known as the Pirelli type, patent 
rights on which were recently secured 
by the G. E. Co. from the Italian elec- 
trical firm of that name. 
« The new cable, which with its insula- 
tion will be only three inches in diam- 
eter, will be placed in concrete ducts 
four or five feet below the surface of 
the ground. The Edison cable will be 
the highest-voltage cable ever installed 
in this country and probably in the 
world. 

There was a_ 66,000-volt cable in- 
stalled in Cleveland quite recently. 


Will Consider World Power 
Conference Activities 


O. C. Merrill, the executive secretary 
of the Federal Power Commission, will 
sail July 18 to attend the meeting of 
the International Executive Committee 
of the World Power Conference which 
will be held in London the week of July 
27. At that meeting the proposal of 
the Swiss committee to entertain the 
World Power Conference next year will 
be considered. The principal business, 
however, which will come before the 
session will be the organization of the 
activities of the conference during the 
intervals between meetings. It is ex- 
pected that a plan will be devised which 
will permit of systematic exchange of 
information between all countries in 
connection with power development. 

Mr. Merrill will oppose the accept- 
ance of the Swiss invitation on the 
ground that the meetings of the World 
Power Conference will be more success- 
ful if they are held at intervals of at 
least five years. The Swiss are staging 
an international exhibition from July 1 
to Sept. 16, 1926, of equipment suit- 
able for use in inland navigation and 
for the utilization of hydro power. 
They think this would be an appropriate 
time for another session of the World 
Power Conference. 
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Merrill Makes Suggestions as to 
Disposition of Muscle Shoals 


Would Segregate Production of Power and Manufacture of Nitrates— 
Lease Power Plant—Sell or Lease Nitrate Plant 


N RESPONSE to an inquiry from the 

President’s Muscle Shoals Commis- 
sion, O. C. Merrill, the executive secre- 
tary of the Federal Power Commission, 
has submitted suggestions for the dis- 
position of the government’s properties, 
summarized as follows: 

The properties of the United States 
at Muscle Shoals useful in the produc- 
tion of power, and those useful in the 
manufacture of nitrates, to be segre- 
gated from each other and from the re- 
maining properties; each group to be 
subject to separate disposition; the 
nitrate properties to be sold or leased, 
which ever procedure may make pos- 
sible the best terms and surest guar- 
antees for nitrate production by private 
capital. If such guarantees can not be 
had, then the United States itself to 
operate the properties; adequate reser- 
vations of power for nitrate operations 
at cost of production in hydro plant; 
all surplus energy above requirements 
for nitrate production to be disposed 
of in the general public service; the 
hydro properties to be leased under the 
terms of the Federal Water Power Act, 
subject to a reservation of power for 
nitrate operations, and to specific con- 
ditions guaranteeing distribution of sur- 
plus power throughout the South at 
rates which shall fully reflect the cost 
of production at Muscle Shoals; the 
steam plant to go with the hydro plant, 
either in the same lease or by sale to 
lessee; lease of power properties to be 
to a corporation jointly financed and 
owned by the several utility companies 
interconnected in the Southern trans- 
mission network; lessee of power prop- 
erties to pay an annual rental suffi- 
cient to discharge current obligations 
and to retire capital invested in not less 
than 50 years. 

The chief objects to be sought in the 
operation of the power properties, in 
Mr. Merrill’s opinion follow in the order 
of their importance: 

1. Development of sufficient low-cost 
power to serve the needs of nitrate pro- 
duction at Muscle Shoals. 

2. Reimbursement of all costs of 
operation and of all fixed charges upon 
the properties. 

3. Retirement of the capital invest- 
ment of the United States in the power 
properties. 

4. Widest practicable distribution and 
sale of power at the lowest cost con- 
sistent with the three preceding condi- 
tions. 

The first three conditions can be ful- 
filled, whether the plants are operated 
by the government or are leased for 
operation. It is very doubtful if gov- 
ernment operation would be as_ well 
suited as private operation to accom- 
plish the fourth. Operation by the gov- 
ernment would be merely wholesaling 
of power at substation to whomever 
might be in a position to purchase. 
With the sale the transaction ends. 
There is no authority to go beyond the 
sale and regulate the price at which 
the power is resold or the services to be 





rendered by the purchaser from the 
government. The government cannot 
itself go into the distribution of power 
without the construction of hundreds of 
miles of transmission lines, the expendi- 
ture of many additional millions of 
dollars, and the creation of a big organ- 
ization to handle a business one-third 
as large as that of all the existing 
utility companies in the South. Under 
the circumstances I am of the opinion 
that the government can accomplish 
much more by the full and strict exer- 
cise of its power of regulation than by 
entering, except as a last resort, upon 
the more than doubtful expedient of 
commercial competition with its own 
citizens. 

Furthermore, to make the surplus 
power available for general use through- 
out the Southern transmission network 
and to get the best results from inter- 
connection, the plants at Muscle Shoals 
must be operated in synchronism with 
other plants in the network and be so 
controlled as to adapt their operations 
to those of the other plants. This can- 
not be successfully accomplished with- 
out unified operation. For all these 
reasons I am of the opinion that the 
interests of the government can be 
equally well guarded, and that better 
service at less cost can be rendered to 
the public if the power properties are 
operated in conjunction with the South- 
ern transmission network under strict 
government regulation than if operated 
by the government itself for purposes 
of wholesaling energy. It would be my 
recommendation, therefore, that the 
power properties be leased under the 
terms of the Federal Water Power Act 
with at least the following conditions 
specifically expressed in such a lease: 

A reservation of power for nitrate 
operation; lessee to assume full respon- 
sibility for all maintenance, repairs and 
renewals, with the exception of the 
locks; payment of an annual charge for 
the use of the properties sufficient (a) 
to reimburse the United States for cur- 
rent interest payments on an amount of 
bonded debt equivalent to the unretired 
cost of the properties, and (b) to retire 
the investment within a fixed period, 
say in 50 years; resale price of power 
to be at actual cost of delivery plus a 
reasonable return upon the investment 
of the distributor used and useful in 
such delivery; in any case of dispute 
between lessee and purchasers of power 
for resale concerning allocation of 
power, or service to be rendered, such 
dispute to be settled under the author- 
ity and by the agencies named in the 
Federal Water Power Act. 

To secure the widest distribution of 
the power it would be preferable that a 
lease should not be made to one only 
of the existing utility companies, but 
to a corporation jointly organized and 
financed by them, and acting as their 
agents. Such an arrangement would, 
in my opinion, lead to better service 
and afford better means for exercising 
the necessary governmental regulation. 
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Apparently, the War Department is 
eonvineed that the businesslike thing 
to do is to sell all the power it can 
during the time of testing the mechan- 
ical installation at Muscle Shoals. The 
Chief of Engineers, General Harry 
Taylor, spent the greater part of the 
past week on the project preparatory 
to the submission of a final recommen- 
dation as to power disposal. 


AcTUAL LOAD CONDITIONS BEST 
FOR TESTING MACHINES 


While the War Department seemingly 
is influenced largely by the fact that 
the machinery can be tested out best 
under an actual load, it also is taking 
into consideration the fact that a seri- 
ous dearth of power will exist in the 
Southeast before the end of the low- 
water period and the fact that a very 
sizable revenue can be obtained for the 
power which will become available in 
connection with the testing and tuning 
up of the plant. 

It is explained that unusual diffi- 
culties surround the offering of this 
power to the most satisfactory bidder. 
No assurances could be given as to the 
amount of power that would be avail- 
able and there necessarily must be in- 
definite interruptions in delivery. More- 
over, there probably would be only one 
bidder, as the distributing companies 
in that area have an agreement look- 
ing to the equitable division among 
them of any power that is made avail- 
able. The saving to the power com- 
panies will be comparatively small 
because they will have to keep up steam 
in their coal-burning plants, ready to 
take over the load any time it might 
become necessary to shut down the gen- 
erators at Muscle Shoals. 

In the opinion of Dr. Harry Curtis, 
one of the members of the President’s 
Muscle Shoals Commission, the problem 
of fertilizer manufacture at Muscle 
Shoals must not be considered in the 
terms of one fertilizer ingredient only. 
He believes there is warrant for the 
consideration of the manufacture of 
ingredients other than nitrogen at 
Muscle Shoals. He regards the pros- 
pects of certain of the nitrogen fixa- 
tion processes as being of great prom- 
ise, particularly in connection with the 
utilization of secondary power. He 
feels that the Commission is going to 
contribute something very substantial 
and constructive to the solution of the 
Muscle Shoals problem. He expects the 
report which the Commission will sub- 
mit in November will strip the problem 
of the mass of all extraneous matters, 
which will give Congress an opportu- 
nity to act on the basic issues involved. 


Large Automatic Hydro Plants 
for New York State 


According to recent announcements 
in the press there are to be two auto- 
matic hydro-electric installations, one 
of them larger than any hitherto built, 
and the other of great size, which will 
add more than 25,000 hp. to the trans- 
mission lines of New York State. The 
largest automatic hydro plant, it was 
said, is to be built at the Soft Maple 
development of the Northern New York 
Utilities Corp. on the Beaver River and 
will produce 21,000 hp. It will have 
two 10,500-hp. generators and will be 
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controlled from Taylorville, fifteen miles 
distant. The entire equipment of the 
plant is automatic, and will be started 
and stopped by energizing and de- 
energizing the transmission line. 

The other unit is to be built near 
Potsdam by the St. Lawrence Valley 
Power Corp. and will consist of two 
3,200-hp. generators. The largest auto- 
matic hydro-electric plant thus far built 
is in operation on the Deerfield River 
in Vermont, and has a capacity of 6,500 
hp. The performance of the Vermont 
unit has led to the construction of the 
two big New York plants, it was stated. 


J. E. Davidson Heads N.E.L.A. 
for Coming Year 


At the recent convention in San Fran- 
cisco of the N.E.L.A., James E. David- 
son of Omaha was elected president for 
the coming year. 

Mr. Davidson was practically raised 
in a power plant as his father was 
western representative of the Thomson- 
Houston Co., and he_ began his 
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career in a small plant at Port Huron 
as an oil wiper, coal heaver and meter 
reader. Step by step he rose until at 
the age of twenty he became superin- 
tendent. In 1905 he left this plant to 
become general manager of the Consoli- 
dated Lighting Co. in Montpelier. In 
the latter part of 1910 he went to Port- 
land, Ore., where he was made general 
manager of the Pacific Power & Light 
Co. It was at that time that he joined 
the Electric Bond and Share Co., a 
General Electric property, with which 
he has been associated since. In 1917 
he became connected with Nebraska 
Power Co. a subsidiary company. 


Federal Power Commission 
Needs Accountants 


The Umited Civil Service Commission 
announces a non-assembled competitive 
examination for assistant chief account- 
ant engineer at a salary of $3,800 a 
year, senior accountant at $3,300 and 
accountant at $3,000. Receipt of appli- 
cations for these positions closes on 
July 28. The examinations are to fill 
vacancies in the Department of Agri- 
culture for assignment to duty with 
the Federal Power Commission. 
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Bonbright Prize Winners 
Announced 


; Names of the winners of the $10,000 
in prizes offered by Bonbright & Co., 
public utility bankers, for the best 
power essay written as of 1930 and cov- 
ering a ten-year period from 1920, were 
announced on June 15 at the National 
Electric Light Association convention 
in San Francisco. 

David Cowan, 21 years old, of Eng- 
lish birth and now with the Sun Life 
Assurance Co., Montreal, Canada, re- 
ceives the first prize of $5,000, while 
Robert M. Davis, statistical editor of 
the Electrical World, was chosen as the 
winner of the second prize of $1,000. 

John Dockendorf, of Milwaukee, Wis., 
won the third prize of $500. There were 
438 papers submitted. Other  priz- 
winners, which include aollaborators, 
who will share the $250 awards are: 
Reuben B. Sleight of Minneapolis, 
Minn.; Arthur R. Stubbs and Charles H. 
Churchill, Jr., of Schenectady, N. Y.; 
C. E. Neil and Chase Donaldson, of 
New York City; M. L. Sindeband and 
P. Sporn, New York City; A. K. Baylor, 
New York City; C. P. Dunn, Portland, 
Ore.; C. T. Chenery, New York City; 
Theodore Dwight and Reginald Traut- 
schold, Montclair, N. J.; David Evans, 
Jr., Montclair, N. J.; Marion J. Verdery, 
Jr. and Henry Allen Moe, New York. 

Prizes of $100 went to F. E. Pierce 
and Richard T. Dana, New York City; 
Merrill E. Skinner, Pittsburgh, Pa.; 
Paul A. Ryan, Susquehanna, Pa.; Pear- 
son Winslow, New York City; Louis R. 
Davis, Chicago; Chester M. Clark, Bos- 
ton; Edgar A. Van Dusen, Pough- 
keepsie, N. Y.; Prof. T. H. Dillon, Har- 
vard University; Theodore H. Brown, 
Stamford, Conn., and Frank K. Sim- 
mons, Woonsocket, R. I. 

In addition to the foregoing prizes 
there remains the cash award of $10,000 
to “that contestant whose paper, re- 
viewed again in 1930, shall appear to 
have most nearly approximated to facts 
as they eventuate.” Thus the winners 
of the Bonbright award who wrote on 
five years of past progress in the power 
industry, and five years of visualized 
future progress, as well as those whose 
essays did not take any present awards, 
have the opportunity of winning a 
single cash prize of $10,000. The same 
essays will be rejudged in 1930. The 
judges are to be the directors of the 
American Superpower Corporation, who 
were the judges in the contest just 
closed. 

An analysis of the six highest papers 
showed many interesting conclusions, 
many giving evidence of surprisingly 
close agreement. Among the forecasts 
was a general prediction that the cost 
of electricity would continue to de- 
crease, that customer ownership would 
play an increasingly important part in 
the work of financing the development 
of the industry, and a prediction that 
there would be a decided increase in 
domestic refrigeration by means of elec- 
trification. Three among the winners 
of the first six prizes predicted a tre- 
mendous growth in the percentage of 
the industry controlled through holding 
companies, one stating that by 1930 
95 per cent of the country’s generated 
capacity would be controlled by holding 
companies. 
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Insull Honored as President of 
Engineering Museum 


A luncheon was given at the Bankers’ 
Club, New York City, on Thursday, 
June 18, in honor of the incoming 
president of the National Museum of 
Engineering and Industry, Samuel 
Insull. 

Thomas Ewing presided and with 
him were seated Mr. Insull, Thomas A. 
Edison, Judge Elbert Gary, Samuel 
Rea, and Alexander C. Humphreys. 
The party, numbering about 60, in- 
cluded many prominent industrialists 
and engineers. 

Letters of regret were read from 
Hon. Herbert Hoover, Orville Wright, 
Elihu Thomson, Charles A. Stone of 
Stone & Webster, James H. McGraw, 
Julian S. Mason, Arthur Williams, 
Dugald C. Jackson, Howard Elliott, 
president of Northern Pacific, Otto T. 
Bannard and Otto H. Falk, president of 
the Allis-Chalmers Manufacturing Co. 

Brief remarks were made by F. R. 
Low, past-president of the American 
Society of Mechanical Engineers and 
editor of Power; Farley Osgood, presi- 
dent of the American Institute of 
Electrical Engineers, and Alexander C. 
Humphreys, president of Stevens In- 
stitute. 

Mr. Insull said that he had accepted 
the invitation to act as president of 
the Museum on account of his profound 
conviction, based upon his own experi- 
ence, of the need of such an institution. 

“We ought not to have to go to 
London to see the first phonograph and 
perhaps the first flying machine. The 
first direct-connected generator used at 
Menlo Park in the early 80’s has been 
destroyed beyond hope of restoration. 

“The fact that the Smithsonian In- 
stitution welcomes this movement is a 
sufficient warrant of its necessity. 

“The museum needs the support and 
assistance of the great engineering 
societies, the manufacturing concerns 
and the educational institutions of the 
country. These three elements work- 
ing together ought to be able to carry 
the project to a successful conclusion. 

“It is natural to say that the gov- 
ernment should provide the money, but 
if the government provides the site and 
we find the money, Congress will doubt- 
less take a helpful interest in an insti- 
tution of such national importance 
when it becomes a going concern. 

“It should be situated in Washington, 
ind its natural resting place should be 
with the Smithsonian Institution. 

“Nobody, no group of professional 
people, no manufacturer or industrial 
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or trade organization should control it. 
Everybody should get together to 
help it. 

“And everybody connected with the 
present administration, from the presi- 
dent down, is ready to get down and 
out the moment it can be shown that 
anybody who can do the job better is 
available to undertake it.” 

The magnitude of this undertaking 
is apparent through the announcement 
that $10,000,000 is necessary for its 
establishment, of which $1,000,000 is 
already promised. 


Grand Falls Hydro Plan 


Approved by Commission 

The International Waterways Com- 
mission has granted an order of ap- 
proval of the plans of the New Bruns- 





President Favors Private 
Development of Power 


LOOD control on the Colorado 

River should be handled by 
the federal government as is done 
on the Mississippi River. The 
development of the power re- 
sources of the stream should be 
left to private enterprise. This, 
in substance, sums up the Presi- 
dent’s thought in that connection, 
it was stated at the White House 
Tuesday. The President, it was 
stated, is not in favor, as a gen- 
eral proposition, of putting the 
United States government in the 
power business. It was said that 
the President had hoped that the 
disposition of the water of the 
Colorado River could be effected 
by the interstate treaty plan. 











wick Hydro-Electric Commission for 
the development of Grand Falls, on the 
St. John River, but has decided that it 
is not necessary at the present time to 
make a ruling on the American claim 
that the United States is entitled as a 
matter of right to one-sixteenth of 
power developed. This proportion 
would require a reservation of 1,600 
continuous horsepower from the initial 
two-unit development for sale in the 
United States. 

The New Brunswick Hydro-Electric 
Power Commission has entered into 
an agreement to make available 2,000 
hp. in the State of Maine at prices 
which in effect are not to be greater 
than will be charged to like consumers 
of power in the Province of New Bruns- 
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wick. Should that agreement be ter- 
minated or should the Hydro-Electrix 
Power Commission at any time here- 
after cease to supply this 2,000 hp. 
application may be made to the Inter. 
national Waterways Commission t 
consider the contentions raised at thii. 
hearing, and to pass upon the rights of 
the parties in connection with the powe: 
claimed by the United States. The 
Hydro-Electric Power Commission fur- 
ther undertakes, if the Internationa! 
Paper Co. should fail for any reason ti 
continue its contract for the 2,000 hp. 
that such power should be furnished to 
other applicants in the United States, 
until at least a further order from this 
commission. The formal order, when 
signed by the commission, will contain 
protection for the rights of all parties 
affected by the development, it wa. 
reported. 


Changes in N. Y. City Boiler 
Laws Discussed 


On June 2 three bills, Nos. 54, 55 and 
56, were introduced in the Aldermanic 
Branch of the Municipal Assembly of 
the City of New York by Alderman 
S. J. Burden, which would amend and 
supersede Sec. 342 of the Charter of 
the City. The Local Laws Committee 
held a public hearing on these bills 
on June 15, at which the adoption of 
the bills was stoutly protested by the 
landiords of the city through the presi- 
dent of the United Real Estate Owners’ 
Association. 

The new bills would effect a big 
change in the designation of steam 
boilers, ete., for which licensed oper- 
ating engineers are necessary and 
would include: “Pipes, boilers, engines, 
stationary and locomotive, containers, 
tanks, or vessels under pressure of 
steam, under pressure of air or gas 
generated for manufacturing or con- 
struction purposes carrying over ten 
pounds of pressure, except pipes, con- 
tainers, tanks or vessels used in trans- 
portation of air or gas and hot-water 
tanks used for domestic purposes, 
which are subject to city water pres- 
sure only.” 

The bills, it is understood, are backei 
by organizations of operating engi- 
neers. The landlords’ objections stated 
that if these bills are passed, all houses 
or apartments now heated by the New 
York Steam Plant will be obliged to 
employ licensed engineers and that all 
operators of low-pressure boilers in 
excess of 240 sq.ft. of heating surface 
and every pneumatic riveter would be 
forced to take out engineers’ licenses. 


Production, Imports, Stocks, Exports and Domestic Consumption of Refined Gas and Fuel 


Production 
Daily average 


Imports 
Daily average 
Stocks 
End of month 
Inerease during month 
Daily average 
Exports. . 
Daily average 


Indicated domestic consumption 
Daily average 


a Revised. d Denotes decrease 


Oil and Lubricating Oil 


$$$ — — — - ———— Barrels of 42 Gallons ——_—-——-————_—— 
————Form No. 10, Gas and Fuel Oil———— ————Form No. 11, Lubricating Oil— 

Mar., 1925 April, 1925 April, 1924 a Mar., 1924 April, 1925 April, 1924 
28,664,419 29,293,376 26,589,611 2,821,284 2,549,902 2,308,728 
924,659 976,446 886,320 91,009 84,997 76,958 
1,317,131 1,123,549 995,865 1,762 ‘6,417 443 
42,488 37,452 33,195 57 214 15 
39,226,746 41,357,016 36,579,457 6,998,938 6,795,706 5,977,320 
200,436 2,130,270 1,163,650 445,167 d 203,232 29,962 
6,466 71,009 38,788 14,360 d 6,774 998 
3,156,460 2,862,811 2,865,340 896,630 920,258 815,76! 
101,821 95,427 95,511 28,924 30,675 27,19? 
26,624,654 25,423,844 23,556,486 1,481,249 1,839,293 1,463,448 
858,860 847,461 785,216 47,782 61,310 < 48,783 


—Petroleum Institute 
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Personal Mention 


| Business Notes 











Trade Catalogs : 








Edwin C. Bliss, formerly assistant 
engineer of the sugar mill, Central Elia, 
at Elia, Cuba, has left to become 
mechanical engineer of Central Her- 
shey. 

F. A. Merrick was elected vice-presi- 
dent and general manager of the West- 
inghouse Electric & Manufacturing Co., 
a place made vacant by the death of 
A. G. Becker. 


Dr. Irving Langmuir, of the Research 
Laboratories of the General Electric 
Co., received the degree of doctor of 
science, which was conferred by Colum- 
bia University at its recent commence- 
ment. 

Maj. Paul S. Reinecke, the newly ap- 
pointed assistant chief engineer of the 
Federal Power Commission, will con- 
tinue to serve as the American member 
of the Niagara Control Board, which 
supervises the diversion of water from 
the Niagara River in accordance with 
the existing treaty. 


[ Society Affairs | 

The American Refractories Institute, 
which was recently organized at the 
Mellon Institute of Industrial Research, 
elected W. C. Sproul, ex-Governor of 
Pennsylvania as its president. Mr. 
Sproul has recently been given honor- 


ary membership in the Franklin Insti- 
tute. 


Societies and Educational Institutions 
may secure “Bituminous,” No. 44, and 
“Anthracite,” No. 43, one-reel educa- 
tional films free, except for transporta- 
tion charges, for exhibition purposes, 
from the Visual Instruction Section of 
the General Electric Co., Schenectady? 


N. ¥. 


The Plant Engineers Club, Boston, 
Mass., elected the following officers at 
its May meeting: President, H. F. 
Scott; vice-president, H. A. Chandler; 
secretary-treasurer, W. S. Maddocks; 
E. F. Burnham was re-elected as a 
member of the Affiliated Technical So- 
cieties of Boston Council, from the club. 


The Association of Mechanical and 
Electrical Engineers of Porto Rico is 
the name of a newly organized asso- 
ciation. It is a requisite of the organ- 
ization that the members, belong either 
to the A.S.M.E. or the A.LE.E. H. E. 
Setchell, University of Porto Rico, 
Mayaguez, P. R., is the chairman, and 
H. L. Talbot, Box 368, San Juan, P. R., 
is the secretary. Engineers visiting the 
island are invited to communicate with 
the officers of the new organization. 

The New Jersey Association of the 
N.A.S.E., at its recent convention in 
Atlantic City elected officials for the 
coming year as follows: J. P. Flynn, 
Elizabeth No. 14, president; H. W. Vail, 
Plainfield No. 12, vice-president; S. J. 
Dalrymple, Jersey City, No. 1, secre- 
tary; J. I. Rutherford, Atlantic City, 
No. 9, treasurer; I. M. Gray, Bayonne, 
No. 7, conductor; H. Wormald, Newark, 
No. 3, doorkeeper; J. J. Reddy, Jersey 
City, No. 1, state deputy; Robert Dow- 
ler, Vineland, No. 18, special deputy. 
Che convention for 1926 will be held in 
Camden, N. J. 








The Webster Manufacturing Co., 
engineers, founders and machinists, 
4500 Cortland St., Chicago, Ill., an- 
nounces the appointment of L. A. 
Scheck as manager of the Boston sales 
office, 902 Oliver Building. 





Coming Conventions 


American Institute of Electrical En- 
gineers. F. L. Hutchinson, 29 West 
39th St., New York City. Annual 
convention at Saratoga Springs, 
June 22-26. Pacific Coast conven- 
tion, Seattle, Wash., Sept. 15-17. 

American Society for Testing Mate- 
rials. C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual 
meeting at Atlantic City, Chal- 
fonte-Haddon Hall, June 22-26. 

American Society of Civil Engineers. 
George T. Seabury, 29 West 39th 
St.. New York City. Summer 
meeting at Salt Lake City, Utah, 
July 8-10. 

American Society of Mechanical En- 
gineers—Calvin W. Rice, 29 West 
39th St., New York City. Regional 
meeting at Portland, Ore., June 

-25. 

Association of Iron & Steel Elec- 
trical Engineers. John F. Kelly, 
Empire Bldg., Pittsburgh, Pa. An- 
nual meeting at Philadelphia, Pa., 
Sept. 14-19. 

Canadian Association of Stationary 
Engineers. G. A. Brown, Major 
St., Toronto, Ont. Convention at 
Windsor, June 22-25, 

Chemical Industries. Tenth Exposi- 
tion at Grand Central Palace, New 
York City. Sept. 28-Oct. 3. 

Empire State Gas & Electric Asso- 
ciation. C. H. B. Chapin, 5618 
Grand Central Terminal Bldg., 
New York City. Meeting at Lake 
Placid Club, N. Y., Oct. 1 and 2. 

Iron and Steel Exposition. John F. 
Kelly, 706 Empire Bldg., Pitts- 
burgh, Pa., Sept. 14-19. Exposi- 
tion at the Philadelphia Commer- 
cial Museum, Philadelphia, Pa., 
Sept. 14-19. 

National Association of Station- 
ary Engineers. W. Raven, 417 
South Dearborn St., Chicago, IIl. 
National convention and_ exhibi- 
tion at St. Paul, Minn. Aug. 
31-Sept. 4. Annual conventions and 
exhibitions of state associations 
are scheduled as follows: New 
England States Association at 
Worcester, Mass., July 9-11, for- 
merly announced July 10-12. F. L. 
Tyler, 32 Briggs St., Taunton, 
Mass. Ohio Association at Middle- 
ton, Ohio, June 18-20. T S. Gar- 
rett, 2622 East Second St., Dayton, 
Ohio. Connecticut Association at 
New Haven, June 25-27. George 
F. Klopfer, 30 East Pearl St.. New 
Haven. Michigan Association at 
Muskegon, July 15-17. Charles 
Unterreiner, 5522 Underwood Ave., 
Detroit, Mich. Minnesota Associa- 
tion at St. Paul, Aug. 24-28. C. A. 
Nelson, 800 22nd Ave., Minneapolis, 
Minn. 

New England Water Works Associa- 
tion, Frank J. Gifford, Dedham, 
Mass., sec. Convention to be held 
aboard “Richelieu,” en route Mon- 
treal to Quebec, ete., Sept. 8-11. 
For details apply to George lL. 
Marsters, Ine., 248 Washington 
St., Boston, Mass. 

Universal Craftsmen Council of En- 
gineers. Thomas H. Jones, 33 Lin- 
den Ave., Cherrydale, Va. Twenty- 
third international convention in 
the Armory, at Akron, Ohio, Au- 
gust 3-s. 











The Sullivan Machinery Co. announces 
the establishment of a new branch at 
208 W. Market St., Pottsville, Pa., in 
connection with the Pottsville Suppiy 
Co., Ine., which has been its local repre- 
sentative for several years past. A. K. 
Owen will continue in charge under 
Edward W. Noyes, district manager at 
Scranton. 


Recorder—The Foxboro Co., Inc., 
Neponset Ave., Foxboro, Mass. Leaflet 
describing the “Foxboro Improved Hel- 
ical Tube Movement.” 


Oil Heater—The Griscom-Russell Co., 
90 West St., New York City. Leaflet, 
No. 402 describes the Reilly oil heater 
for preheating fuel oil. 

Conveyors—The Vacuum Ash & Soot 
Conveyor Co., Wilson Ave., Newark, 
N. J. A catalog describing the “Vasco” 
system of suction conveying apparatus, 
manufactured by the company, for ash 
removal, has just been issued. 

Speed Reducers, Gear—The Falk Cor- 
poration, Foot of 30th St., Milwaukee, 
Wis. Bulletin No. 38 has just been 
issued. It describes these small her- 
ringbone speed reducers which are 
adapted especially for industries need- 
ing continuous service over long pe- 
riods of time. The catalog is well illus- 
trated with drawings, photos and tables 


of dimensions. 
COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 








Fuel Prices 





Bituminous, Market June 15, 
Net Tons Quoting 1925 
4 Sees New York...... $2.40@ $2.70 
Smokeless....... Boston......... | .37 
Clearfield... .... ee 1.65@ 1.90 
Somerset. Boston. ........ 1.85@ 2.10 
Kanawha...... Columbus....... 1.35@ 1.50 
Hocking....... Columbus....... 1.40@ 1.65 
Pittsburgh... .. Pittsburgh... . 1.90@ 2.00 
Pittsburgh gas 

slack .... Pittsburgh 1.40@ 1.50 
Franklin, Ill...... Chicago........ 2.25@ 2.50 
Central 7...... Chicaee........ 2.00@ 2.25 
Ind. 4th Vein.... Chicago........ 2.25@ 2.50 
West By........ Louisville....... 1.10@ 1.2 
6. B. By......... Bowawile...... 1.35@ 1.65 
Big Seam........  Birmingham.... . 1.50@ 2.00 
Anthracite, 
Gross Tons 
Buckwheat No. 1. New York...... $2.00@ $2.50 
Buckwheat No. 1. Philadelphia... 2.15@ 2.75 
Birdseye. . New York...... 1.50@ 1.65 

FUEL OIL 


New York—June 18, light oil, tank- 
car lots; 28@34 deg. Baumé, 5ic. per 
gal., 36@40 deg., 53c. per gal., f.o.b., 
Bayonne, N. J. 

St. Louis—June 9, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.70 per 
bbl.; 26@28 deg., $1.75 per bbl.; 28@30 
deg., $1.80 per bbl.; 30@32 deg., $1.85 
per bbl.; 32@36 deg., gas oil, 4%c. per 
gal.; 38@40 deg., 53ce. per gal. 

Pittsburgh—June 17, f.o.b. local re- 
finery; 30@34 deg. fuel oil, 54c. per 
gal.; 36@40 deg., fuel oil, 64c. per gal. 

Dallas—June 15, f.o.L. local refinery, 
26@30 deg., $1.55 per bbl. 

Philadelphia—June 11, 28@30 deg., 
$2.21@$2.273 per bbl.; 18@22 deg. 
$1.974@$2.037; 13@16 deg., $1.68@ 
$1.743 per bbl. 

Boston—June 15, tank-car lots, f.o.b. 
heavy oil, 12@14 deg., Baumé, 44c. per 
gal. light oil, 28@32 deg. Baumé, 5¥ec. 
per gal. 

Cincinnati—June 9, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
bic. per gal.; 26@30 deg., 54c. per gal.; 
30@32 deg., 53c. per gal. 


